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Lord Reith on Business Reconstruction 


WELL-KNOWN American newspaper correspon- 

dent who has had a_ back-stage view of every 
major conflict since 1914 has written these words in 
his autobiography: ‘‘ | have come to believe that the 
most significant development during my generation, 
not even excluding the World War, 1s the sudden burst 
in the advancement of science and machinery. It has 
introduced into the lives of the people of the world, 
into individual and international relations, 1mponder- 
abke forces which can make for their unprecedented 
material happiness or destruction; forces the effects of 
which are as yet little understood.’ 

The harnessing of these imponderable forces for 
material happiness is, as we understand it, an impor- 
tant part of Lord Reith’s future duties, and it was 
thus with considerable interest that members of the 
chemical engineering profession heard his address at 
the annual luncheon of the Chemical Engineering 
Group. Lord Reith concentrated upon the problem 
of the best methods of obtaining efficient public 
services, ‘‘ public service’’ being interpreted very 
much more widely than at present. As Lord Reith 
phrased it, his problem is to ensure that ‘* within the 
democratic that we are planning to 
preserve we shall grasp some of the efhciency of the 
dictatorships.’’ That in itself 1s a challenging state- 
ment. Are the totalitarian countries efficient ? We may 
crant the efficiency of Germany. But is Italy efficient 
as shown by its achievements in Africa? Is Russia 
efficient as shown by the standard of living of its people 
and by its experience in warfare? Has the standard 
of living of the common people in Japan given any 
evidence that the dictatorial régime in that country 1s 
efficient ? Lord Reith himself is obviously the embod1- 
ment of efficiency, and he will forgive us for saying 
that what we look for from him is not an iron and 
ruthless efficiency, but greater material and spiritual 
happiness for the peoples of the whole world. 

This does not, of course, mean that efficiency can 
be neglected. After the war the world must return 
and whether individual or 
national, depends for its success on reasonable efficiency 
in operation. Nations must utilise efficiently the raw 
materials with which nature has provided them; that 
they owe to future generations and to the rest of the 
world. 


constitution 


to business, business, 


The problem of retaining freedom for the 
individual while maintaining industrial efficiency must 
be solved. Lord Reith asked very pertinently whether 
the chemical industry was training men for manage- 
ment. In other engineering professions with which he 
is acquainted this duty has. been neglected, with 
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unfortunate results. Skilled management to-day means 
skill in technical matters, and in the 
organisation of human relationships. Perhaps the 
last-named will be the most important of all after the 
war. Io the degree courses in universities psychology 
might well be added as a compulsory subject, but in our 
view training for management can be undertaken better 
by individual firms, provided that sort of 
foundation has been laid at school and university. 
Public services are evidently prominent in Lord 
Reith’s mind. He sees the Post Office as a public 
service which has over-nationalised and which 
should be to extent denationalised. He sees 
important industries such as railways, coal mines and, 
no doubt, the other public utilities as industries which 
should be more highly nationalised. By this he does 
not mean nationalisation in the sense of Government 
control. He believes that the right kind of public 
service cannot be maintained so long as the dividend 
motive persists and he maintains that these 
industries must be run for the people and not for private 
gain. The Public Service Corporations, 
B.B.C. and 
Reith’s ideal, 
We are doubtful how far real efliciency can exist 
unless there 1s some incentive to make profits. There 
are industries which normally make large profits out 
of materials or services and which should be run for 
the public good. That must be stopped; but there are 
industries, such as the gas industry, in which the profits 
are limited and on a sliding scale depending on the 
price at which the main product is sold to the public. 
That appears to us to be a desirable form of public 
utilitv. It provides a practically gilt-edged investment 
who are content moderate rate of 
interest and, by the very conditions under which they 
operate, these industries are bound 
and efficient. 


business, 1n 


some 


heen 


some 


also 


such as the 


Imperial Airways, appear to be Lord 


for those with a 
to be progressive 
It seems doubtful whether any branch 
of the chemical industry will immediately come under 
this type of organisation, but once it has been intro- 
duced in other industries there is no knowing where 
If may stop. 

Lord Reith laid it down that 
public interference in the management of these corpora- 
tions, but that they should be publicly controlled in 
their policy. He insisted that they must be adequately 
supplied with experts, but he asked where those experts 
should be in the corporation. Should they be confined 
to the staff or should they be found on the Board of 
Directors? We have our own views upon this matter ; 
but leave it for reflection yy 


there should be no 


our readers. 
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NOTES AND COMMENTS 


Post-War Planning 


HERE is just now a fashion in “‘ planning for the future.’’ 
This is fashi vhich seems to have certain dangers 
in that by focussing our thoughts too much upon the future, 


the immediate exigencies of the present may be neglected. It 
is right that we should take tl 


whatever the S« 


hought for the morrow because, 
riptures may say about it, painful experience 
It is 
spared from 
the 
the 
dislocation 
xperience has shown in the past to have followed all 


does not take care of itself. 


has shown that the morrow 


therefore right that certain pr who can be 


ople 
our war effort should be given the task of planning fo! 


morrow. Second o1 tO tie prosecution of the war is 


7 | » | 7 , 
need Io! preventing the widespread aiustress and 


7 


wars. This, however, does not mean that at the moment post- 
war planning is a close second to our war effort. It must 
come a very long way behind, because, unless the war 1s won, 
all ** post-war planning ”’ is just so much wasted effort. There 
are unfortunately too many first-class technical men who have 


] . 


not yet been drawn as full) 
have beer 


into the war effort as they should 
[hese men’s leisure can be well employed in such 


planning. provided that this entails 


no handicap to our war 
First things first: first win the war and 


[he words of Dr. E. W. 


effort then reorganise 


cent address to the Coke 


Smith in a re 


Oven Managers’ Association expresses this view very well. 
Dr. Smith said: ‘‘ T have no sympathy whatever with those 
who s There is a war our first duty is to prosecute the 


war, and let everything else go.’ I entirely agree that if, in 


atters. OT 


v1lvine thoucht to these n 
“ Li} NOU TI s 


orientation of 


in bringing about a re 


ndustrv and research. the effort is caused 


Wal 


to suffer, in however small a degree, no such development 
should be mooted, but I fail to see that there is any risk of 
interference with the war effort by putting our house in 


order in ways which will assist this country and the Empire 
the coming strenuous times of peace. 
It is essential to the future of the world that Great Britain 


and the Empire should be economically strong. Without such 


very >, “7? riall aAvrine 
T\ . Cild i\ atal sf 


an effort the assistance we could give is going to be that much 
reduced. The Government has given a very strong lead in 
this directio1 


Metallurgy and Strategy 
T HE exploration and examination of deposits of ‘‘ strategi 
minerals n 


the United States. which ts part of the 
intensification 
to foster still further 


problems. Many of 


ational defence 
of metallurgical 


the stuav rat 


has led 
is likely 


ry etalluroic a] 


programme, (oO an 
research. and 
unexpected 
the ore deposits located are classed 
normal conditions ’’; but in view of the possible stoppage 
supplies of better mineral, these 


automatically become consicleration. 


of overseas crades of 


deposits worthy of 


Chromite offers se in point, now that Greek st:pplies are 
cut o one deposit of the mineral was found to be h‘gh in 
iron and suitable for chemical purposes, but involving costlv 


beneficiation before it could be used as a source of high- 
< 

Methods are now bcing developed tor 

Manganiferous present 


In some the manganese can be senarated 


grade ferrochrome. 


its bettér  utilisatior deposits 


ebhe ther os ble 
anotner proviem 


from an excess of silica by an ordinary flotation process: 
others may have too low a manganese-iron ratio. but can be 
treated by magnetic separation: others again do not respond 
dequately to any established treatment, owing to high iron, 


silicate, and lime contents intimately associated. With these 
experiments in the Bureau of Mines metal- 
given encouraging results, and 
methods are under construction 
with a view to operation this summer. Here, then, the metal 
his own as a determining factor in the 
general strategic plan. But even he cannot create minerals 
where there is no ore, and it appears that for tin and certain 
other strategic minerals the U.S. must either rely on accumu- 
lated stocks or else discover substitutes. | 


low grade 


ores 


, : -~7 ahnr 
lurgic lal 


a atories have 


« 


pilot plants to test tne new 


lurgist comes int 








The Chemical Age—June 7, 1941 


Trade with South America 


PEAKING at the Institute of Export last week on ‘‘ South 
America and British Industry,’’ Mr. H. S. Mackintosh 
described 1.C.1.’s export trade in chemicals with South 


He added that there 
were excellent opportunities for the export to that continent 
Mr. Mackir 
tosh was a member of the Willingdon Mission and based his 
views on this and previous visits. The future of British trade 
with South America, he considered, would inevitably show a 


America as ** magnificently handled.’’ 


of fine chemicals and pharmaceutical products. 


self-sufficiency 
there, and the peculiar economic and financial position of most 
South American countries, due largely to the war. 


certain decline because of the trend towards 
In addi 
tion, the present system of bilateral trading limits our exports 
Currency is another adverse factor, leading in some cases to 
restriction, on the part of the British Government, of trade 
the South But with 
Mr. Mackintosh averred, he could see 
no reason why our trading position should become untenable 
New methods British extend their 
local organisations; local facilities for repacking from bulk, 


with several of American republics. 


imaginative measures, 
firms must 


were needed: 


f processing and repacking, or of complete local manufac- 
ture should be established ; and companies with boards made 
up from the should he 
Mr. Mackintosh then turned to the question of repre 
sentatives and related that the Willingdon Mission repeatedly 
heard complaints from South Americans about the lack of 
men with local technical knowledge. 


nationals of the countrv involved 


( reated. 


Men who can speak 
Spanish or Portuguese, are conversant with their trade, and 
who can exercise power should be sent, for there is still much 
if the 
The business 
eoods should be regained by locally 
Whatever happens, replied Mr. Mackintosh 
to a question, connections with South America must be main 
tained and the British Government convinced that we cannot 
put this trade in a refrigerator and take it out after the war. 


valuable export business in quality lines to be secured, 
right men and the right ways are employed. 
lost in finished consumer 


centred trade. 


More Coupons 


O the problems and difficulties created for manufacturers 
wholesalers, and retailers—and, not less important, for 
the public—by the Limitation of Supplies Order and other 
war-time regulations, new ones are added by the scheme 
introduced this week by the President of the Board of Trade 
for the rationing of clothing and footwear. The purchase 
of these necessities is now illegal without coupons. Historians 
will, perhaps, record that in the middle of the greatest war 
ever known traders were engaged in attempting to unrave! 
the intricacies of Mr. Lyttelton’s rationing order and to decid: 
whether one-half or one-third of an inch-wide coupon entitled 
a customer to purchase a particular piece of cloth. Ther: 
could be no better evidence of the complicated nature of this 
new restrictive machinery on trade than the announcement 
that thousands of explanatory leaflets have been issued, and 
that there will not be a single town where traders will not be 
able to-consult a specially appointed Board of Trade official 
There has never been a shadow of doubt about the readiness 
of traders and public to make any sacrifice, to accept any 
Order or regulation that may be found necessary, to help to 
our victorious end the struggle now being waged. It is sug 
gested that Mr. Lyttelton’s scheme will help shipping, save 
lives, and set factories free for munitions. Yet Mr. Lyttelton 
himself, in his talk outlining the scheme, said this was not a 
plan for reducing the already reduced amount of clothing 
and footwear which were being manufactured for the civilian 
population, but only to make the distribution fair. In face 
of that declaration wholesalers and retailers will doubtless 
want Mr. Lyttelton to tell them exactly how the scheme will 
help shipping, save lives, or release factories for munitions 
They may also be tempted to ask whether steps for equalit, 
of distribution have not already been arranged, first by the 
taxation of all incomes till there is no margin left for 
extravagance on clothes and, second, by the wage increases 
that have taken place in recent months. 
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Patents for Inventions During War Time 


The Necessity for Immediate Action 
by G. H. S. ELLIS, F.C.1L.P.A. 


T HE tiling of applications for patent during war time is 
a vital part of our national prosperity, but is being as 
much neglected in this war as in the last. This applies as 
much, if not more, to chemical inventions, as to those which 
are purely mechanical or electrical. The number of applica- 
tions filed weekly before the imminence of hostilities was 
between 700 and 800 and, while for several months before 
this war broke out the number began to fluctuate and decline, 
it fell immediately on the outbreak of war to a very low level 
and still remains very low. 

In the same way as during the last war, though perhaps a 
little sooner, the number of applications has started to rise, 
but it still shows a very serious falling off below normal even 
allowing for the absence of applications from abroad, 
especially when one takes into account the fact that many of 
the applications for patent now being filed are purely war- 
time inventions. Those sound and valuable industrial inven- 
tions, which form the backbone of most of our industries, are 
those which are mainly missing and this is a very serious 
matter from the national aspect. Chemical inventions are 
fundamentally so vital to both peace and war effort that the 
seriousness of the present position cannot be over-stressed. 

I do not believe that inventive ingenuity declines with the 
outbreak of war; on the contrary | think that war actually 
stimulates invention of the useful industrial kind, Many 
chemists will have made a complete change in their sctivi- 
ties and become engaged in branches of the industry with 
which they may be relatively or entirely unfamiliar. Inex- 
perience inevitably produces problems and the necessity for 
their solution gives rise to the invention of ways and means, 
often better than those already known to the experienced. 
Again, for relaxation, the mind often reverts to pre-war 
problems, and the experience newly gained, or the new per- 
spective resulting from the change, not infrequently produces 
inventions useful for post-war reversion to normal 1 anufac- 
tures. Consequently, there should be more, rather than fewer, 
applications for patent on sound industrial inventions. How- 
ever, the fact remains that there are fewer applications being 
filed. 


Reasons Given for Delay 


I find that the main reasons for which an inventor delays 
filing an application for patent are :— 

1. He does not know whether the invention is patentable 

2. He may be in H.M. Forces or in a Government-controlled 
factory and thinks that he is not allowed to file an applica- 
tion, or that if he does he will have to hand it over without 
receiving any reward or benefit, or that inventions relating 
to munitions, etc., cannot be patented during war time. 

3. He cannot afford the fees. 

4. The invention cannot be used or developed until after 
the war and he would, therefore, lose some of the life of the 
patent. 

The first reason is easily dealt with by consulting a qualli- 
fied patent agent, of which there are several hundred in this 
country. Many of the larger chemical firms have their own 
patent department, but unless bound by agreement the in- 
ventor need not hesitate to take outside advice. 

The second is dealt with by King’s regulations if the in- 
ventor is in the Forces. I am informed on good authority 
that there should be no difficulty in obtaining permission from 
a Commanding Officer and that there is no obligation of first 
disclosing the invention. Any restrictions that exist are pro- 
vided mainly for the security of the State and so that the 
inventor may be guided in his selection of an agent from 
amongst those who have no aliens on their staffs and have 
given certain undertakings in that respect. If the inventor 
is not in the Forces, but is in a controlled works, he has 
a free hand in the absence of any service agreement to the 
contrary. In either case the Government recognises that the 


inventor is entitled to a fair reward though it may not always 
be possible to assess it until after the war. 

Inventions for munitions, etc., can be patented, but in some 
cases special procedure is adopted to avoid publication, such 
as normally occurs before grant of the patent. 

As regards the third reason, many firms have schemes for 
encouraging the inventor and for giving him a fair deal. 
Otherwise, a patent agent can often help with a suitable 
introduction to some other firm. 

The fourth reason is the most insidious and may have the 
gravest consequences. If the principle of the invention 1s suf- 
ficiently established to have known potentialities, the inventor 
should apply for a patent immediately. 


Danger of National Loss 

The consequences of failing to apply immediately for a 
patent may be one or more of the following :— 

1. The invention may be unduly restricted in its use. 

2. The invention may be lost by the untimely death of the 
inventor. 

3. The invention may be conceived and patented by some- 
one else and the rights therein may be lost not only to the 
individual, but to the nation if such other inventor is of other 
nationality. Also the individual and the nation may lose the 
benefit of foreign patent rights. ’ 

4. The invention may be one which it is vital to keep 
secret, but which should be used immediately in the national 
interests. 

As regards the first of these, it is a fact that the filing of 
an application for patent is one of the best ways of bringing 
an invention to the notice of Government departments during 
war time and of ensuring that valuable inventions are used 
to their fullest possible extent. The procedure as regards 
inventions for munitions, etc., is that the Patent Office 
Examiner notifies the Department of Scientific Research of 
the Ministry of Supply that an invention has been filed, giving 
the title, but otherwise scrupulously observing secrecy of the 
disclosure in the specification. The Ministry of Supply then 
writes to the inventor for particulars which, when supplied, 
are duly examined by experts. The Government probably 
has powers of forcing the inventor or the Comptroller of 
Patents to disclose the invention, but I am informed by the 
Ministry of Supply that any such power has never yet been 
exercised and that the inventor’s right to secrecy is scrupu- 
lously respected. If the invention is new and is used by the 
Government the inventor is assured of a reward by way of 
royalties, or otherwise, as in an ordinary business transaction, 
the principal difference being that the inventor cannot refuse 
to allow the Government to use the invention for a fair re- 
ward. The patent agent, by his direct contact with Govern- 
ment departments, can often expedite the adoption of an 
invention and in this way can serve his country. 

The second consequence needs no comment. 

As regards the third, patent rights are granted to the first 
inventor to disclose the invention. Under international ar- 
rangements an inventor having filed an application in one 
country can, within 12 months, apply for patents in other 
countries and claim priority as from the date of the first 
application. In war time, though applications for patent for 
some inventions may still be filed, even in Germany, with 
permission, the period of 12 months is often insufficient, while 
for other inventions permission is unobtainable in war time. 
A moratorium was, however, declared after the last war and 
will almost certainly be declared again, whereby, even though 
it may be several years since the filing of the original applica- 
tion, the inventor will be allowed to file applications abroad 
and claim priority. 

Therefore, assume there is a British inventor able to file his 


(Continued on page 322.) 
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Determination of T.N.T. 
Reaction with Alkali 


A PRACTICAL method for determining the concentration 
of T.N.T. (2,4,6-trinitrotoluene) in workroom atmos- 
pheres has been developed by Kingsley Kay, of the Division 
of Industrial Hygiene, Department of Pensions and National 
Health, Ottawa, and has been given successful field tests. The 
accuracy of the method described is approximately + 10 pe! 
cent. The method is a comparative one, depending upon the 
red coloration produced when 2,4,6-trinitrotoluene in acetone 
Full 
details are given in Canad. /. Res., 1941, 10, pp. 86/9, and the 


=. 


is treated with a solution of sodium hvdroxide in water. 
method is of suflicient importance to warrant some description 
in our columns. 

It was noted that no safe limits for T.N.T. in air had been 


] Lad } ] ] 
established during the last 


war. mainly on account of the 


fact that no satisfactory method for determining this sub 
stance 1n air Was de Moreover. a search of the liter- 

ily two investigations in which methods of 
ro. E. 


reported analyses of factory air for reN.T. 


‘veloped. 
ature disclosed o1 

air analysis for were emploved. B. Moore in England 
In 1917 ‘NN dust and 


fumes by a method involving the bubbling of the contamin- 


The 


air by this method 


ated air through water throughout a full working day. 
eiiciency of extraction of T.N.T. from the 


was proved by testing the glass fubing on the exit side of the 


liquid with alcoholic potash. The reaction of T.N.T. with 
alcoholic potash, which produces a red coloration. was not 
described. The source of the original observations in this 


] 


connection has not been found. However. it would appear 


least early in the large 
1Q19-22 similai 
United States 


that this phenomenon was observed at 
scale production of commercial T.N.T. In 
work was carried out in ‘connection with the 
Public Health Service. 

In the Industrial Hygiene 
the reaction of T.N.T. 


purifed by prec 


therefore. 


alkali was further studied. Crude 


Laboratory, Ottawa, 
with 
ipitation from hot alcoho] and 
2,4,6-tr 
It was found that 


weight 


acetone. and a standard solution of nitrotoluene in 


acetone ‘(o.5 om, per 250 ¢ ( was made up. 
solution of 
2.4.0- 


red colora- 


addition of o.1 c.c. of a 20 per cent. (bv 
water to 1 c.c. Of a 


sodium hvdroxide in solution of 


trintrotoluene in acetone produced the maximum 
tion in a series of dilutions made from the standard solution. 
TO the standard 


standard 


Th lilaitian } hv 1d; - 
The diluti ns were made Dv aading acetone 


in Various proportions, and ranged trom 1 C.c. o! the 


of acetone to 1 c.c. of standard in so c.c. of acetone. 
[he test was conducted by first adding the sodium hydroxide 
solution to small 1.5 c.c. test tubes. Thereafter, the T.N.T. 
solution was added, the tubes were inverted several times, and 
allowed to stand. Two phases, of course, were formed, the 
colour developing at the partition of the phases and migrating 
into the acetone phase. 

The stability of the red coloration was studied and it was 
found that the colour developed within 10 minutes at room 
temperature and was stable up to 30 minutes, after which 
time it gradually faded, leaving the sodium hydroxide phase 
orange in colour and the acetone phase almost colourless. 
Stability of the colour product decreased with increase of 
The shade of colour obtained was similar to 
that of phenolphthalein in solution. It found that a 
measurable colour could be developed in acetone solutions of 
T.N. 1. Experi 
ments were conducted for the purpose of determining the best 
range of colour over which comparisons might be made with 
accuracy. It was proved that several different subjects, with 
the naked eye, could differentiate colour produced in test solu- 
tions varying in concentration + 10 per cent. over the range 
0.00000} gm. per c.c. to 0.00004 gm. per c.c. quite sufficient 
as a standard of accuracy for the purpose in view, 

In order to establish that the red colour was due to 2,4, 
rather than to standard 
standard soljution containing 0.5 


In 500 C.C. 


temperature. 
Was 


containing as little as 0.000004 gm. per c.c. 


trinitrotoluene impurities in the 


material, a 5 gm. of crude 
T.N.T. in 250 c.c. of acetone was made up, and various dilu- 
tions of this standard solution were treated with the hydroxide 
solution. Similar dilutions of pure 2,4,6-trinitrotoluene in 
acetone were prepared. No difference in colour was perceptible 
between comparable solutions prepared from the crude and 
pure materials. 

The method has been employed in numerous plant tests and 
can be conducted with facility. However, experiments cor 
tinue to be carried out with a view to cutting the absorption 
time from one hour to a shorter period. This absorption time, 
it may be mentioned, is, of course, a function of the concen- 
tration of T.N.T. in the air being tested, as enough T.N.T. 
a concentration greater than 
9.000005 gm. of T.N.T. in 1c.c. of concentrated solution. With 
a few preliminary tests a suitable absorption time can be set. 


must be absorbed to provide 








Protein Production 


Action of Yeast on Bracken Roots 
leet LY we obtain much of the protein essential] for 
building muscles from such foods as meat and cheese. 
Scientifie 


ster Guardian reviews some ot the 


J % Liada 


These have become scarce and the Correspondent 


of the Manche alternative 
taken for securing a supply of pure dry pro- 
' 


lich. in a pure 


: 


tein. Meat contains 20 per cent. of protein w 


ary form, would occupy oniy ne-fifth of the Space needed 
] : ] 
ra qi tity Of meat Naving the same food value. In the 


last war the Germans utilised the veast 7 orulda utilis for svn 
1. , 7 4 
out of carbohvdrates such as molasses. When 


the veast made by lorula is dried it contains so pel cent. pro- 


tein, 25 per cent. carbohydrates, and a large quantity of vita- 
mins of the B group and mineral salts. It could be made and 
shipped to Britain from many parts of the Empire, providing 
a food equivalent to meat, but about six times less bulky. 
There are other potential protein sources. Potatoes, straw. 

d b ke ight all be used: most of the equipment for 
handling potatoes exists in breweries An acre of bracken 
vields about 40 tons of roots which it should be possible to 
convert into protein with the aid of Zoeru/a utilis. Official 
ttention is beine bestowed on the matter. The Chemical 


Scientific and 


Industrial Research is conducting experimental work for the 


Research aborator\, (>| the 


Department OT 


Agricultural Research Council. The universities of Oxford, 
and the Institute of Brewing’s research 


srewing School, University of Birming- 


Cambridge, Reading, 
laboratories at the 
ham. as well as the Lister Institute, are all working on 


the production of protein from these native sources. 








CHEMICAL REPORTS FROM ITALY 
Montecatini concern has announced a dividend of 1 
O40. I 


I, 300,000,000 to 


The 
per cent. for is also to increase its capital from 
The 


issued to snareholdetrs at par in the ratio of three new share 


1.000.000.0009 lire. new shares will bx 
for each thirteen old shares held. 
Monte Amiata, which controls about two-thirds of Italy’s 
mercury production, shows a gross income of 128,900,000 lire. 
1930, and a net profit Oo} 
15,000,000 lire, fiom which a dividend of 124; per cent., the 


compared with 30,200,000 lire in 


largest allowable under war-time legislation, was distributed 
The Sile [taly’s 


Concern 


Mining Company, second largest mercur\ 


20 per cent... compared with 20 per cent. tor 1939. Prospect 


Ing activity for new which financia! 


SOUTCtS of mercury, for 


provision was made from the 1939 profits, has been extended 


Net profits of the Azienda Nationale Idrogenazione Com 
hustibils \.N.1I.C.) for 109040 amounted to 56, 100,000 lire 
\ites pavyinent Ob @ 7 pei cent dividend, the balance ot 


lire was carried forward and credited to the State 


fy 1900. 00K 





The annual report of the 


has approved the distribution of a gross dividend of 
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Activated Carbon from Waste Coal 


Investigation of Colliery Refuse Dumps 


HE disposal of the unsightly refuse-dumps that are too 
familiar in all colliery districts has long been considered, 
both by economists seeking to avoid unnecessary waste and 
yy those who wish to secure better and more attractive sur- 
roundings for a working population, Experiments undertaken 
by the U.S. Bureau of Mines in conjunction with researchers 
from the University of Alabama suggest a way in which some, 
at any rate, of the colliery refuse might be profitably utilised. 
According to a report just issued by the Bureau, these in- 
vestigations have demonstrated that the refuse from coal mine 


—— 


venerally contains some good coal] mixed with the 
waste, and that this coal can be readily made into “ activated 
carbon,’’ a substance used for water purification by the more 


washeries g 


progressive water-supply plants. 

The experiments, the Bureau’s report states, were under 
taken as part of a general project to find and develop all sorts 
of uses for coal refuse. ‘To make activated carbon or char for 
water-purification purposes, only the higher-carbon fractions 
of the refuse, that is only the good coal which constitutes a 
small percentage of the waste, have been utilised. For this 
reason it may prove more economical in most instances to 
use good coal directly from the mines rather than from the 


refuse dumps. 
Former Uses of Coal Refuse 


Attempts made in the past to utilise such coal wastes have 
met with little success. Although the crushed refuse has been 
used as a surfacing material for rough roads around mining 
towns and for railway ballast, such applications have been 
made on the basis that the coal refuse was worthless and has 
little possibility of bringing a return to the mine operator. 
Removal of the relatively good coal from the refuse dumps 1s 
a job that can readily be performed by equipment used by 


many coal washeries, and the utilisation of this high-carbon 
traction as raw material for making activated carbon or 
char to remove undesirable tastes and odours from drinking 
water is the next step. 
follows. 


The process involved is somewhat as 


Mud or fine colloidal matter which is usually present in 
raw water obtained from a natura! source is flocculated by 
the mechanically regulated addition of chemical reagents, 
such as alum or sodium silicate, Then, after the solids have 
partly settled in the basins, chlorine and ammonia are added 
After a period of settling, the wate 
may be sparkling and clear, and free of bacteria, but may 
still have a very pronounced taste and smell. Polluted waters 
have odours which have been described as earthy, peaty, 
musty, fishy and sulphuretted. If the pollution is bad, they 
may even be classed as hydrocarbon, medicinal, chlorinous, 
or mercaptan. Phenol in the water in concentrations too 
-mall to be detected by taste or smell will produce a bitter 
taste after the water has been chlorinated. 


Removal of Odour from Water 


Powdered activated carbon is now added to the odoriferous 
water as a water suspension and is thoroughly mixed so that 
the finely divided carbon comes in contact with all the water. 
The carbon remains in contact with the water for several 
hours, finally settling to the bottom of the basin. Any remain- 
ing carbon is removed by sand filters, and the water emerges 
clear, sparkling, tasteless, odourless and germ-free and is 
ready to be piped to the consumer. 


to kill the bacteria. 


The experiments made 
have shown that activated carbon for use as a water-purifica- 
tion agent can be made best from that fraction of the coal 
refuse which yields a low ash, and that the best method for 
activating the carbonaceous material is by means of partial 
oxidation of the carbon at a high temperature with steam, 








Hydrogenation of Coal 
America’s 3000 Years’ Supply of Petrol 


XPERIMENTS in applying the hydrogenation process to 

American cdals indicate, according to a report from the 
Bureau of Mines, that the country can develop enormous 
anfounts of petrol and oil from its coal reserves. The Bureau’s 
process, if applied to the tota] coal reserves of the United 
States, would, at the present rate of consumption, yield 
enough oil to supply the nation’s needs for almost 3000 years. 
The natural petroleum stocks being limited, the Bureau of 
Mines is making an intensive investigation into all the major 
types of domestic coals in order to determine their ability to 
yield petrol and other oil products. So far the costs of such 
production have not been estimated on a perfected quantity 
production basis. 

Up to the present, 13 kinds of coal have been tested at the 
Bureau, ranging from high-volatile bituminous coal down to 
the lignites. It has been shown that the bituminous coals, 
such as those obtained in Pennsylvania, Alabama, and Utah, 
can yield an average of two tons of oil for each three tons of 
coal mined; and that the plentiful lignite coals, such as those 
found in North Dakota, can yield about a ton of oil for each 
three tons mined. The crude oil produced from coal is similar 
to crude petroleum, and yields a relatively high percentage 
of petrol and various oils. Some of these are of possible 
industrial significance as sources of phenolic compounds and 
solvents used in the lacquer and plastic industries. 

In the tirst stage (after the coal has been liquefied and 
before the products are ‘‘ cracked ’’ to produce various com- 
pounds) the oil products obtained contain about 20 per cent. 
petrol, 70 per cent. of an oil of medium viscosity and boiling 
range, and 1o per cent, of a heavy oil of high viscosity and 


boiling range. The yields of crude oil range from 67 to 31 
tons per 100 tons of coal, or 168 to 78 gal. per ton of coal as 
mined. This spread in yield is largely due to variation in 
moisture and oxygen content of the coals. The ultimate 
vield may be easily estimated, for the conversion of the 
medium oil into petrol is readily accomplished by well-known 
methods, and the yields of petro! are about 100 gal. for each 
100 gal. of oil. 

The Bureau of Mines plans to continue these studies until 
it has obtained knowledge which will enable it to determine 
the yields and quality of liquid products obtainable from 
various American coals, so that when the commercial need 
arises American industry will be in a position to select the 
most suitable coals and make rapid progress in establishing 
this new industry. Although the United States has large 
deposits of both petroleum and coal at present, at some future 
date the ‘‘ hydrogenation of coal ’’ will be essential. 

I.xperrments have been carried on in Europe since 1913, 
and according to the latest information available several huge 
coal-hydrogenation plants are now in operation abroad. It is 
estimated in the Washington report that Germany has a 
capacity for producing several million tons of petrol a year 
from coal and that England is operating a plant at Billingham 
with a capacity of more than 150,000 tons a year. 

A description of the method employed by the Bureau of 
Mines, with descriptions of the plant, drawings, and photo- 
graphs, is contained in a publication just issued by the Bureau 
(Technical Paper 622, obtainable for 20 cents from the Super- 
intendent of Documents, Washington, D.C.). 





Personal Notes 

DR. JAMES BRYANT CONANT, President of Harvard Univer- 
sity and a notable chemist, has been elected to foreign 
membership of the Royal Society. 

PROFESSOR |. W. Coss, who was Livesey Professor ana 
head of the Department ot Coal, Gas and Fuel Industries in 
Leeds University trom igi2 to 1938, was presented with the 
honorary degree ot Doctor of Science by the Chancellor, the 
Duke of Devonshire, on May 2g. 

MR. WILFRED E. REDFERN has retired from the chairman- 
ship of Rediern’s Rubber Works, Ltd., Hyde, Cheshire, of 
which company he is the founder, after 41 years at its head 
Mr. J. ARTHUR REDFERN, his youngest brother, has been 
elected to succeed him, and Mr. THOMAs H. REDFERN, son of 
the tounder, becomes deputy chairman. 

Mr. E. D. GRIFFITHS, M.Sc., F.1.C., F.C.S., L.C.P., head 
ot the Chemistry Department of the East Ham Technical Col- 
lege, notice of whose retirement was given in our issue of 
April ig, was recently presented with a colour vat containing 
a cheque by Dr. Kenan, chairman of the London Section of 
the Oil and Chemists’ Association. Mr. Griffiths 
received numerous other tributes from the paint industry, 
many members of which have been trained by him. 


OBITUARY 

MR. JOHN CROMPTON, O.B.E., M.Sc., who died at Lytham 
st. Annes on May 31, agea 78, 4was a former President of the 
Textile Institute, ana a director of Burgess, Ledward & Co., 
Ltd., dyers and artificial silk manufacturers, Walkden. 

LORD CADMAN, D.S« F.R.S., chairman of the Anglo- 
Iranian Oil Co., Ltd., and the Iraq Petroleum Co., Ltd., died 
at Bletchley, Bucks., on May 31, aged 63. A native of Silver- 
Statis., Lord Cadman had wide experience of many 
branches of the mining industry and was appointed Professor 


‘ 
« 


( oloul 


dale, 
of Mining at Birmingham University in 1gio, being respons- 
ible for the addition of petroleum technology to the curriculum 
there. At the beginning of the last war he was employed in 
the chemical section of trench warfare, later became 
Inter-Allied Petroleum Council. He later 
served on the Scientific and Industrial Research Council, and 


had been chairman of the Institute of Fuel and the Institute 


> 


of Petroleum Technologists. 


and 
chal! man ot the 








New Control Orders 
Methyl Alcohol and Urea 


HE Minister of Supply has made the Control of Molasses 
and Industrial Alcohol (No. 12) Order extending the pro- 
visions of the No. 11 Order to methyl alcohol (methanol) and 


urea. As trom May 31, when the Order comes into force, a 
licence will be required to buy, sell, treat, use or consume 
more than 40 gallons of methyl alcohol in any period of six 
calendar months, and more than 1 cwt. of urea in any period 
of one calendar month. Any inquiries and applications for 
licences should be addressed to the Molasses and Industrial 
Alcohol Control, Great Burgh, Epsom, Surrey. Copies of the 
Order (price 1d.) can be obtained from H.M. Stationery Office 
or through any bookseller. 

Export of Sodium Products, Salt, and Cement 
Order (S.R. & O. 1941, No. 751) 
3oard of, Trade, which comes into force on 
14, export of the following commodities is prohibited 
to all destinations, except under licence: 
caustic cement, 
chalk, ground 
sulphate; salt; 
sodium silicate ; 


Under the terms of an 
issued by the 
June 
bleaching powder: 
ground and unground: 
and unground, including whiting; copper 

sodium bicarbonate; sodium carbonate: 
and sodium sulphate. 


soda: calcareous. 


Aqueous Dispersions of Rubber 
The Treasury has made the Import Duties (Exemptions) 
No. 2) Order, 1941 (S.R. & O. 1941, No. 702), whick extends 
for a period of one year, commencing May 30, the exemption 
from import duty of certain aqueous dispersions of rubber 
used in the hermeti sealing of cans. 
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British Chemical Prices 
Market Reports 


| N most sections of the general chemical market trading conditions 

remain satisfactory from the point of view of the volume of 
inguiry, Which has been for both home and export account. In 
addition the quantities going forward against existing commitments 
have been good. The undertone of prices continues firm, though 
actual quotations show little alteration from recent levels. There 
is an active inquiry for British-made formaldehyde, and values for 
this product are steady. A good business is also reported for lead 
oxides, and no further movement in prices can be recorded. Citric, 
tartaric and oxalic acids are firm, and there is a continued good 
inquiry for acetic acid. Practically all the soda products are in 
strong request, and offers in the potash group are quickly absorbed. 
In the market for coal tar products most items are reportd to be 
active, and the recent movement in pyridines continues. A firm 
tone is in evidence for cresylic acid; pitch, on the other hand, 
remains quiet. 

MancHestER.—Trade conditions on the Manchester chemical 
market during the past week have been quieter, largely in conse. 
quence of the Whitsun holidays, Deliveries generally against 
contract commitments have been interfered with to some extent, 
and there has also been less doing so far as new bookings are 
concerned. Price conditions throughout the market remain on a 
steady to firm basis, Allowing for the seasonal influence the tar 
products section, with one or two exceptions, is active, and the 
trend of values in cresylic acid and one or two other classes is 
towards still higher levels. 


(7LASGOW.—Business in the Scottish heavy chemical trade has 
remained very steady, both for home and export trade for some 
considerable tiie LOW, Prices remain Very firin. 


Price Changes 


Carbolic Acid.—MaxcuesTer: Crystals, 104d. per |b 
3s. 7d. to 3s. lld., naked at works. 
Cresylic Acid.—MaxcuestEr: Pale, 99/1009,, 3s. 


d/d; crude, 


*3 


per gal, 





(Continued from page 319.) 


British application now and a German inventor for the same 
idea who files his application in Germany a month hence. 
Almost conctirrent invention of this kind is very common. If 
the British inventor files his application now he not only 
protects his rights in this country, but after the war he may 
claim rights in Germany and may collect royalties to the 
benefit of the nation as well as of himself. If on the other 
hand, he leaves: the filing of the British application until after 
the war and the German inventor after the war files a British 
application, based on the German application, even if after 
the British inventor has filed his, the British inventor is in 
the position that he can neither get his British patent nor use 
his invention without being liable for infringement and his 
only, alternative is to buy the patent or to pay royalties, and 
this in spite of the fact that he had invented the idea before 
the German. In this way after the last war large sums of 
money were lost by this country and its inventors, particularly 
to Germans. 

The fourth consequence is self-explanatory. In such case, 
the Government will take appropriate action, without pre- 
judice to the inventor’s rights and title to a reward, consistent 
with protecting the national safety and interests, 

A further aspect of the whole matter is that the trend of 
inventive development in every country is largely guided by 
the disclosure of inventions in new patents as they are closely 
followed by other inventors, The present time lag in the 
filing of applications for patent must therefore have a serious 
reaction on inventive development and thereby on industrial 
progress and development which is so largely dependent upon 
invention. 

It cannot be too strongly stated that every inventor owes 
it as a duty to the nation, quite apart from his own interests, 
to patent his inventions immediately, or at least to take pro- 
fessional advice before it is too late. This statement, whilst 
applicable to inventions generally is of particular import- 
ance to industrial chemistry and chemical engineering, two 
departments of science in which the patent question is of 
supreme importance. 
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THE PICKLING OF FERROUS METALS 


A Survey of a Fundamental Chemical Operation 
by ‘* CHYMIST ”’ 











ferrous metals such ils iron ana stee] are 


B™ AUS 
chemically at a high potential, the tendency is for them to 
return to the low potential forms by combining with oxide 
and thus reverting chemically to the conditions of the iron 
The metal 

capital in the iron and steel industry due to corrosion each 


ore trom which they were derived. loss of and 
Veal 1s very great indeed. and this becomes greatel when the 
atmosphere contains gases capable of accelerating the corro. 
sion Of iron and steel, such as are often found in the Vik nits 
tf chemical works. It has been computed that, in 1885, the 
average lite of steel was 15 years, wastage being due, no 
doubt, 1] part to the obsolescence ot the products for which 

steel was used, but largely to destruction by rust and 
similar causes. There has been a fairly steady increase in 
the usetul life of steel fram that date, so that by 
computed as ‘this 


marked acceleration in the 


1935 it Was 
and 
usetul lite of the 
steel within recent years, has been due partly to the develop 


being 32 years. improvement, 


C5 pec lally the 
ment ot alloy steels ; stee] manutacturers have also succeeded 
In eliminating many oO] the impurities that weaken the resist 


the steel indus- 
try has turthermore developed and improved processes for 


ance of steel and make it susceptible to rust: 


coating stee] products with tin and zinc and other materials 
which are more resistant to corrosion. Improvements in the 
technique of painting, particularly the recognition otf the 
need tor painting on clean metal, have contributed material]\ 


to the improvement here recorded. 
Scale and its Removal 
The processes through which steel is passed between its 
manutacture in the steel furnace and its emergence as finished 
steel made up into engineering structures involve heat treat 
ment and rolling. 


In the course ot this there is formed upon 
s 
the stee|] 


mill scale which must be removed betore the metal 
surface is coated with paint or any other material to serve as 
a protection agalnlst corrosion. It has been shown by the 
Corrosion Committee ot the lron and Steel Institute and the 
gritish [ron and Stee] Federation that the application of 
paint to a steel surtace that is half rusted or half covered with 
rolling scale, even when it is thoroughly cleaned by hand, 
results. Rolling stable 

flake ofl to deteriorate, 


otherwise 
taking the paint with it. 


gives unsatisfactory 


scale is not a 
surface and tends to and 
It 1s, theretore, necessary to descale 
Descal- 
in the production of cold finished 
steel products and influences the economics of the whole pro- 


duction 


the steel either by mechanical or by chemical means. 
ing is an essential stage 
process, both by its direct costs and also indirectly) 
by the limitations on speed and flexibility of production that 
it imposes. The Corrosion Committee reports that, experi- 
mentally, by far the best results have been obtained on sur- 
faces descaled by ple kline or sand-blasting. The life of paints 
on most of the pickled or sand-blasted specimens exceeded by 
many years those observed on weathered surfaces or on ** as- 
rolled ’’ surfaces. There seems to be little to choose between 
sand-blasting and pickling as a method of scale removal and 
either can be recommended. 
Next to the 
FeO, this 
ln practice the oxygen con- 
tent is somewhat greate! than is represented by this formula 


Scale is composed chemically of three layers. 
surface of the iron hes a layer of ferrous oxide, 
being the oxide richest in iron 


and the compound present is probably a solid solution of 
oxygen in ferrous oxide. Immediately above this basic layer 
magnetic oxide, kFe,Q,. 
ferric oxide, Fe 


is a Jayer of Above this is a layer ot 
,O,, the oxygen content thus increasing farther 
away from the iron surface. \Vith increasing temperature in 
the same gaseous atmosphere the quantity of the ferrous oxide 
layer increases and that of the other two phases decreases ; 
the same etfect is observed with decreasing oxidising effect in 
the atmosphere of the annealing furnace. 

The iron surface and the terrous oxide layer are both sol- 
uble in mineral acids. Magnetic oxide and ferric oxide are 
almost insoluble in these acids. It 1s, therefore, fortunate that 
the ferrous oxide is in contact with the iron surface since, by 
dissolving out this layer, the rest of the scale can be readily 
removed from the thus mechanical 
adherence of the scale as a whole, through a solution of either 
the basic oxide layer or the metal surface. When the metal 
attacked by acids the consequent generation of 
hydrogen has a bursting effect upon the scale and thus assists 
In its removal, 


iron by loosening the 


surtace is 


The Sulphuric Acid Bath 


Many engineering works employ pickling processes, using 
either sulphuric acid or hydrochloric acid for the purpose ot 
dissolving the ferrous oxide layer. More recently phosphoric 
acid has also been used tor the purpose. Although the pro- 
cess of scale removal appears simple to the chemical engineer 
compared with the complicated processes with which he has 
to deal, it is in reality not so simple, and it has been a matter 
‘f some difthculty to reduce it to a scientific basis. A bath is 
made up containing, for example, sulphuric acid between 7 
and 15 per cent. strength. The bath is heated to between 50° 
and aor €5.. Hor being commonly used. Metal objects, sheets, 
plates and so forth, are immersed in it for a 
[In the course of the 


suitable time. 
reaction ferrous sulphate is formed in 
the acid content of the bath being kept 
up by adding tresh acid. In 


increasing quantities, 
time the concentration of fer 
rous sulphate becomes so great that the bath can no longer be 
Often heated sufh- 
ciently to dissolve the ferrous sulphate, and the whole liquid 
is thrown away. 


used. the contents of the bath are then 
Under rule-of-thumb control the concentra- 
tion of sulphuric acid in the spent bath may even be equal to 
that of the bath as it was first made up, but the influence of 
the high ferrous sulphate concentration has prevented the 
acid being used practically. A usetul procedure is to reduce 
the acid content of the bath as far as possible by using it for 
pickling down to the lowest practicable limit, and then to 
cool the bath in a separate vessel constructed to allow the 
cold supernatant liquor to be drawn off and used again, leav- 
ing behind the ferrous sulphate crystals, which can often be 
sold. To find a use for spent pickling liquor is something of 
a problem, but one whi h should not be insoluble, particularly 
in view of the value of ferrous salts for many purposes, such 
as,,e.g., the recovery of hydrogen sulphide from gases. 

When hydrochloric acid 1s used as the pickling agent the 
concentration of the acid is usually between 1o and 15 pe: 
cent. and the temperature is usually atmospheric or only 
slightly higher. The advantage of pickling with hydrochloric 
acid lies-in the smoothness of the surface obtained thereby. 
But although pickling with sulphuric acid does not give the 
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same bright and smooth metal surface as hydrochloric acid, 
it is said to be used for about 80 per cent. of pickling opera- 
tions because it is cheaper. If it is desired, however, to 
achieve the smoothest possible surface without defects, or if 
the material is to be galvanised or tinned after pickling, 
hydrochloric acid should be used. 

When a surface has been pickled it is obvious that it will 
Start to oxidise again at once, and if left to stand in presence 
of oxygen it will soon be covered by a layer of oxide and will 
require re-pickling before it can be painted or coated. It is, 
therefore, necessary to cover the surface immediately. One 
method of doing this is to use phosphoric acid for pickling. 
[his sounds a costly process, but in practice it is not so costly 
as it would appear and it is being carried out commercially 
both in this country and on the Continent. The advantage is 
that the phosphates of iron that are formed temporarily pro- 
tect the steel from further attack and the pickled surface thus 
stays comparatively rust-free until it can be painted. When 
pickling with hydrochloric or sulphuric acid the irregularities 
which always occur in the surface may hold enough acid to 
induce corrosion under the coating of paint, but any phos 
phoric acid not removed by the water-washing which must 
always follow pickling, will form phosphates of iron and 
thus inhibit corrosion. When using phosphoric acid the best 
practice is held to be a double pickling in which the scale is 
removed by a 15 per cent. solution of the acid at 70° C. and 
the after-pickling is carried out in acid of not more than 3 
per cent. strength and at go° C. This produces the iron phos- 
phate coating so useful both in painting and lacquering. 

Avoidance of attack on the metal surtace should obviously 
be a fundamental objective in pickling, but as as the 
scale has been removed in the bath from any particular part 
of the surface, this clean surface must be attacked by the 
acid. Scale will not be deposited uniformly over the surface. 
Rolling scale can be much more easily and evenly removed 
than annealing scale. 


SsOOnD 


As an example of this it may be men 
tioned that after a long annealing time the annealing scale 
becomes very firmly attached, so that a longer pickling time 
is required for its removal. The metal surtace thus becomes 
strongly attacked and, of course, roughened at those parts 
from which the scale has already been: removed at an earlier 
period in the pickling process. This form of attack has been 
materially reduced by the use of inhibitors. These for the 
most part are proprietary compounds consisting ot organic 
materials. 

Proposals have been made to add lead salts to the pick- 
ling solution, but the writer is not awaie how far this pro 
cess has been put into commercial application. The sugges 
tion is that a very thin film of lead is deposited on the steel, 
preventing attack and subsequently acting as a lubricant. 


Summary of Investigations 


The many uncertainties in the scientitic knowledge regard- 
ing pickling led to an investigation on the subject by Dr. 
W. J. Jenkin and his colleagues (cf. Winterbottom and Reed 
/. fron and Steel Inst., 1932, 126, 11,159) with results that 
have been summarised as follows :— 


(1) Within limits it was found to be more important to con- 
trol the bath temperature than the acid concentration. 

(2) By adjustment of conditions it was found possible to 
obtain practically identical results from pickle liquors made 
up from either sulphuric or hydrochloric acid; thus the 
choice of which acid to use rests on economics. This, it will 
be noted, is in opposition to the usual opinion that hydro- 
chloric acid gives a smoother surface, essential for cértain 
types of coating. It is concluded by these authors that even 
taking into account the cost of heating the bath, B.O.V. is the 
cheapest pickling acid to use. | 

(3) To secure the maximum economies, the discarded acid 
losses should be reduced to a minimum; this involves work- 
ing the bath to the maximum iron content and to the mini- 
mum free acid content before discarding. 

(4) In eight different considerable tonnages of 
material averaged out to the same order of acid consumption 


works 
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per superficial area pickled, namely, o.5-0.7 lb. equivalent per 
1000 sq. ft. 

(5) A number of proprietary inhibitors were found to be all 
of the same order of efficiency, inhibiting the solution of metal 
to the extent of about g5 per cent. ; similar inhibiting efficiency 
was obtained with glue size. 

The chemistry of pickling was investigated in the course of 
this research when it that the 
chemical reaction is :— 

FeO + 2H: >» Fe~ 
(solid) 
lt is thus a heterogeneous reaction in which the rate sho 
be dependent on the activity of the hydrogen ion, upon 
viscosity of the pickling acid and upon the dittusion consta 
To suth a system the Noyes and Whitney relation should 
hold, and the reaction should be in effect monomolecula: 
Thus, if 
O = the superficial area otf the solid reactant, 
1) = the diffusion constant of the acid, 
tf = the thickness of the stationary film, 
V =the volume of the liquid reactant, 
then tor a given pickling bath under given conditions, al! 
these factors are constant, and can be replaced by k: 
matically, OD/Vf = k. 


was shown tundamenta’ 


+ HO 


mathe 
If then we also have: 


S = the initial acid content, 
x the amount of acid consumed, 
t = time; 
in accordance with the usual mathematical treatment of 
chemical kinetics 
dx/dt = k[S/(S_ x)] 
whence, . 
k = [log S/(S — x)]/t 


Winterbottom and Reed 
proved the correctness of 


(loc. cit.) believe that they have 
this view, but there are anomalies 
about their proof which make it not wholly convincing to the 
writer. 


For those who are interested to follow up the matte: 


scien 
tifically, Winterbottom and Reed’s results are here repro 
duced in the following tables taken from their papet 
Acid Conc. of acid Value of Value of k at °C. 
used grms./litre log 198/(S—x) 25 35 50 60 30 
H,SO, IO 0.524 .OOT2 0021 .0053 .0072 Or! 
30 0.1139 -00054 0OT3 0025 -0039 0075 
50 0.0050 -00040 .0005 3 -OOTS 0029 0000 
50 0.0400 .00032 00070 .O0OI15 0021 005! 
Average 5% - os .00042 .00090 .O00I9 .0030 .0005 
Temp. coefficient per ro° C. 2.1 1.7 1.6 1.6 
Acid Conc. of acid Value of Value of k at °C. 
used grms./litre log,,° (S-x) 25 35 50 60 So 
HCl 10 0.253 oor! .0038 .0059 .0077 O105 
30 0.0755 OOI7 -0030 e0055 0054 O15 
50 0.044I OOT3 -0024 0055 -0050 O13 
50 0.0209 OOTS5 -0022 — -0007 OI! 
Average ; eo _ ° OOI4 -0027 -0057 0077 O1 
Temp. coefficient per 10° C. .. - 1.9 1.7 1.3 1.3 


In interpreting these figures it will be recognised that at 
any given temperature the value of k should be sensibly con- 
stant within the limits of experimental error whatever be the 
initial concentration of the acid, This is not so according to 
the experimental figures when sulphuric acid is used as the 
pickling medium. There is a steady fall in the value of k 
down the vertical columns which suggests that some othe! 
factor is also operating. It may be that for the heavier mole 
cules H.SO, and FeSO, the diffusion constant is not truly 
constant as the strength of the acid is increased or FeSO, 
accumulates in the system. On the other hand, for most ot 
the experiments with HCl, the agreement is sufficiently exact 
to suggest that the monomolecular equation is valid. 

For heterogeneous reactions contolled by diffusion, the 


temperature coefficient is about 1.3 for each 10° rise in tem 


perature. For homogeneous monomolecular reactions this 
coefficient is of the order of 2 or more. When using sulphuric 
acid there is a certain degree of constancy, but the value may 
be considered as high. With hydrochloric acid the value is 
far from constant except in temperature ranges above those 
used in practice with this acid. 
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Practical suggestions made by Winterbottom and Reed for 

the operation of pickling baths are as follows :— 

H,SO, HC 1 

50 grams/litre. Add 100 grams/litre. Add 
65 lb. B.O.V. to 530 lb. acid of 28° 
100 gal. water. Tw. to 100. gal. 


Acid used .. 


Initial conc. 


Density 1.062 water. Density 
1.045 
Temperature 60-—80° C. 30°-40° C.; afte! 


warming to this, 
the temp. is main- 
tained by the heat 
of the reaction 
Maintenance Add free acid toretain By addition of fresh 
conc. to 50 gm. free acid keep conc. at 
acid /litre, but never 50-100 gm. free 
add more than 250 acid /litre, but do 
Ib. B.O.V. per 100 not add more than 
gal. tank volume 720 lb. acid per 100 
gal. tank volume 
Finishing Discontinue adding As for sulphuric acid 
acid when sp. gr. Is 
1.17—1.2. Then 
maintain activity 
by raising the temp. 
If circumstances al- 
low, use the nearly 
spent tank as a pre- 
liminary rough 
pickle. Discard 
bath when worked 
down to 10 gm. 
acid /litre 
Proper composition: Free acid: below 
of the discarded Io gm./litre 
solution Iron as Fe: 
8o gm./litre 
Sp. Gr.: -—1.2 1.24 


Below 10 gm./litre 
120 gm./litre 


In another more recent investigation on this subject, pub- 
lished in /ernkontorets Annaler (1937), -Wallquist, Lindbert, 
and von Walter have also experimented upon the concentra- 
tion of the acid, temperature of the bath and composition of 
the material. They find that in pickling carbon steel a varia. 
tion of the temperature proves to have a considerably greate1 
effect on the rate of pickling than an alteration in the con- 
centration of the acid, thus confirming the earlier experiments 
of Jenkin and his colleagues. Wath the same acid concentra- 
tion and the same bath temperature, the rate of pickling dur- 
ing the period of oxide dissolution is greater when pickling in 
a hydrochloric acid bath than in a sulphuric acid bath, and 
during the period of metal dissolution the rate of pickling in 
a hydrochloric acid bath is more closely dependent on the con- 
centration of the acid and the temperature of the bath than 
when pickling in a sulphuric acid bath. At low ‘concentra- 
tions and low temperatures the rate is accordingly lower for 
the hydrochloric acid bath, becoming higher with increase in 
concentration or temperature. Owing to the greater tendency 
to oxide solution, the period of pure pickling in a hydro- 
chloric acid bath is shorter than in a sulphuric acid bath. 

The carbon content of the steel does not appear to have 
any effect worth mentioning on the rate of pickling during the 
period of oxide solution. During the period of the solution 
of the metal, the difference in the rate of pickling with vary- 
ing carbon contents is, on the other hand, dependent upon the 
concentration of the acid and the temperature of the bath, so 
that it may be as much as 20 times greater with steel of high 
carbon content than with steel of low carbon content, The 
iron content of the pickling bath also has an influence on the 
rate of pickling. Here again a remarkable difference between 
hydrochloric and sulphuric acids is noticeable; whereas with 
increasing ferrous iron content the pickling process is ac- 
celerated in hydrochloric acid, this does not happen with 
ferrous sulphate. 

The use of inhibitors has been referred to as a method of 
protecting the metal surface against wastage, but there .is 
another and perhaps even more important reason for their use. 
If the reaction between the acid and the metal is not limited, 
nascent hydrogen formed during the reaction penetrates into 
the structure of the iron causing what is known as “ pickling- 
embrittlement.’’ Furthermore, the hydrogen can be concen- 
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trated in the molecular form in the neighbourhood of non- 
metallic inclusions thus setting up high pressures so that on 
the surface of the material being pickled excrescences known 
as *‘ pickling blisters ’’ are formed. On heating, the hydro- 
gen is evolved and may form undesirable effects during 
enamelling and hot-galvanising. The absorption of hydro- 
gen by the steel during pickling may be greatly increased by 
the presence of hydrides and in particular of hydrogen sul 
phide, which must therefore be kept out of the bath as far as 
possible. A further advantage of pickling with hydrochloric 
acid in place of sulphuric acid is that, for some apparently 
obscure reason, the absorption of hydrogen is less with hydro- 
chloric acid than with sulphuric acid under the same 
conditions, 

The pickling of stainless steel seems to be a more com- 
plicated reaction than that of the simple solution of ferrous 
oxide. It appears to take place, according to Dr. Jenkin, by 
the electrolytic action of a short-circuited cell between scale/ 
acid/metal. The acid used for this purpose is generally a mix- 
ture of hydrochloric and nitric acids. In pickling stainless 
austenitic chrome-nickel steel in a bath of HNO,-HC]l, the 
l4NQ, concentration has a marked effect, and the HCl con- 
centration a slight effect, on the rate of pickling. The pick- 
ling rate is great influenced by the temperature of the bath. 
The rate of pickling during the period of oxide dissolution 
amounts to only one-tenth of the corresponding rate when 
pickling carbon steel in a bath of sulphuric or hydrochloric 
acid, and during pickling there appears on the surface of the 
material a film which, with low hydrochloric acid concentra- 
tion, does not dissolve, but remains as a protection on the 
material, inhibiting a further pickling action, evidently an 
example of the well-known passivation of metals by con- 
centrated nitric acid. In the pickling process also, passiva- 
tion phenomena which arrest pickling until the equilibrium is 
disturbed occur in certain circumstances, 


The Electrolytic Method 


There is some possibility that the standard acid methods of 
pickling here described may ing time be superseded by an 
electrolytic method. This method in theory has outstanding 
advantages in that a neutral salt bath can be used by the 
pickling and no acid need be employed. Under appropriate 
electrical conditions the formation of hydrogen could be 
avoided and there would thus be no more difficulties with 
embrittlement. When this method was first introduced the 
system used involved working with a cathodic connection, 
but because of the deposition of hydrogen on the metal in a 
particularly active form which thereby caused embrittlement, 
this method was discarded in favour of that of anodic con- 
nection in which hydrogen is not formed. The _ pickled 
material is made the anode, oxygen is formed on the surface 
of the iron, and the metallic iron goes into the solution. In 
its theoretical aspect this process can be regarded not so much 
as a solution of scale as a removal of the metallic surface 
upon which the scale is attacked, thus causing the scale to fall 
away. As a cathode a steel sheet is used surrounding the 
pickled material in the form of a ring. When difficulties due 
to the shape of the material prevent the current from being 
supplied directly to the material being pickled, it can be put 
between two electrodes as an intermediate conductor, so that 
one side of the work becomes the anode and the other the 
cathode. Since the anode is descaled it is necessary either to 
reverse the current or to turn the material round in order 
that the cathodic area shall become the anode and all shall 
be descaled uniformly. It is understood that this process is 
in use in America; according to published information the 
time required for pickling is about 40 minutes, and the 
consumption of current is o.1 kW/sq. metre of scaled sheet. 

Some attempt has been made in this article to survey the 
present state of knowledge upon an important chemical opera- 
tion which is a fundamental operation in steel manufacture. 
It is only within the last decade that science has thrown any 
real light upon it and though we may not yet understand every 
detail of the art of scale removal, it is evident that there is no 
longer any room for unscientific methods 
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same bright and smooth metal surface as hydrochloric acid, 
it 1s said to be used for about 80 per cent. of pickling opera 
tions because it is cheaper. If it is desired, however, to 
achieve the smoothest possible surface without defects, or if 
the material is to be galvanised or tinned after pickling, 
hydrochloric acid should be used. 

When a surface has been pickled it is obvious that it will 


Start tO OXIGIse again at once, and il left to stand in presence 
of oxygen it will soon be covered by a layer of oxide and will 


require re-pickling betore it can be painted or coated. It is, 
therefore, necessary to cover the surtace immediately. One 


method OI doling this is to use 


phosphoric acid tor pickling 
[his sounds a costly process, but in practice it is not so costly 
as it would appear and it is being carried out commercially 
on the Continent 


iron that are tormed temporarily pro 


both in this country and Lhe advantage ls 


that the phosphates ol 
tect the steel Irom turthe: attack and the pickled surtace thus 


W hen 


yr sulphuric acid the irregularities 


stays comparatively rust-tree until lt Call pe painted. 


picKiing with hyarocniork 
s [= . 


which always occur in the surtace may hold enough acid to 


induce corrosion unaer tne coating oO! paint, but any phos 


phoric acid not removed by the water-washing which must 


always follow pickling, will torm phosphates of iron and 


thus inhibit corrosion. When using phosphoric acid the best 


] 
' 


practice is held to be a double pickling in which the scale is 


removed by a 15 per cent. solution of the acid at 70° C. and 


the after-pickling is carried out in acid of not more than 3 


pel cent, strength and at go~ 4 [his produces the iron phos 
SO use€Iru!l both in painting and 


Avoidance ot 


phate coating lacquering. 


attack Ol) the metal Surtace should obviously 


. 


be a fundamental objective in pickling, but as soon as the 
scale has been removed in the bath from any particular part 


ot the surtace. this ciean surface must be attacked by the 
acid scaie Will not be aeposited unitormly over the surtace 
Rollu 9° sSscaie€ Can be much more easii\ and evenly removed 


than anneailneg scaie As an example Oi: this it may be men 


tioned that aiter a iong annealing time the annealing scale 
becomes very firmly attached, so that a longer! pickling time 
is required [for its removal [he metal surface thus becomes 


those 


been removed at an earlie! 


strongiy attacked and, of course, roughened at parts 


trom which the scale has alread, 


the pi kling 


=) 


This form ot attack has been 
the 


MaTt are proprietary compounds consisting Ol OTPanic 


period 10 process 


materially the use ot inhibitors hese tor 


reduced by 
most { 
IMateriais 

Proposals have been made to add lead 
ling but the writer 


salts to the pick 
this pro 


he sugges 


solution. is not awaleé how lal 


cess has been put into commercial! application. 


1100 15 that a verv thin film of lead 1s deposited on the stee!l. 


preventing attack and subsequently acting as a lubricant. 
‘ i ‘ 


Summary of Investigations 


| ne m 


any uncertainties in the scientitic knowledge regard 


ing pickling led to an investigation on the subject by Dr. 
W. ]. Jenkin and his colleagues (cf. Winterbottom and Reed 


/. fron and Steel Inst., 1932, 126, 11,15g) with results that 


have been summarised as follows :— 


J W ithin 


trol the bath temperature than the acid concentration. 


limits it was found to be more important to con 


2) By adjustment of conditions it was found possible to 


obtain practically identical results from pickle liquors made 
hydrochloric acid; thus the 
This, it will 
the usual opinion that hydro 
surface, essential for cértain 
types of coating. It is concluded by these authors that even 
taking into account the cost of heating the bath, B.O.V. is the 
cheapest pickling acid to use. 


rf 


(3) To secure the maximum economies, 


up from either sulphuric o1 


choice ot which acid to use rests on economics. 


be noted, is in opposition to 


chloric acid gives a smoother! 


the discarded acid 
this involves work- 
iron content and to the mini 
mum free acid content before discarding. 

4) In different considerable tonnages of 
material averaged out to the same order of acid consumption 


losses should be reduced to a minimum: 
the bath to the maximum 


line 


eight works 
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per superficial area pickled, namely, o.5-0.7 |b. equivalent per 
1000 sq. ft. 


(5) A number of proprietary inhibitors were found to be al] 
ot the same order of efficiency, inhibiting the solution of meta] 


LO the extent ot about 95 per cent 
was obtained with glue size. 


similar inhibiting eth: 


Ciency 


The chemistry of pickling was investigated in the course o 


this research when it was shown that the ftundamenta 
chemical reaction is :— 
FeO + 2H: >» Fe + H.O 
(solid) 

lt is thus a heterogeneous reaction in which the rate 
be dependent on the activity of the hydrogen lon, Up Cie 
viscosity of the pickling acid and upon the ditfusion consta 
lo suth a system the Noyes and Whitney relation shoul 
hold. and the reaction should be in erect monomolecu 
hus, if 

() the supern« ial area of the solid reactant, 

1) = the diffusion constant of the ac id, 

t the thickness of the stationary film, 

V the volume of the liquid reactant, 


then tor a given pickling bath under given conditions, al 


these 1actors are constant, and cat be replaced by kk mathe 


matically. OD Vi k. It then we also have 
S = the initial acid content, 
X the amount ot acid consumed, 
t time ; 
in accordance with the usual mathematical treatment of 
chemical kinetics 
dx/dt = kLS/(S 
\\ hence, 
k = log S/(S x)]/t 
Winterbottom and Reed (doc. cit.) believe that they have 


but there are anoma 


about their proof which make it not wholly convincing to thx 


proved the correctness oft this View, 1es 


writer, 


For those who are interested LO tollow up the matter scien 


tincally, Winterbottom and Reed’s results are here repro 
duced in the following tables taken from their pape 
Acid Conc. of acid Value of Value of k at “ 
used grms./litre log 19%, »-X 5 sO 60 
H,SO, 10 0.524 : OO! 0021 0053 OO I 
30 0.1139 -00054 OOT 3 0025 00 34y 7 
50 0.005° 0004 0005 3 ,OOITdS .0029 
50 0.0400 00032 00070 ,OOT5 0021 
Average ee De os , 00042 .000GO0 ,OOIG9 .0020 5 
Temp. coefficient per 10° C. - 2.1 1.7 1.6 1.6 
Acid Conc. of acid Value of Value of k at °C. 
used germs. litre log,,> »-X) 25 35 SO 60 
HC] IO 0.253 OOII .0036 -0059 -007; 
30 0.0755 .OOI7 -0030 20055 ‘4 
50 0.0441 0OT3 .0024 0055 .0OdS0 I 
50 ©.0209 OOTS .0022 0007 
Average _ OOI4 -0027 0057 0077 
lemp. coethcient per 10° C. . 1.9 LZ 1.3 


In interpreting these figures it will be recognised that at 
any given temperature the value of k should be sensibly con- 
stant within the limits of experimental error whatever be th: 
initial concentration of the acid, ‘This is not so according to 
the experimental figures when sulphuric acid is used as the 
pickling medium. 
the vertical 
factor is also operating. 
cules H.SO, and 
constant as the strength ot the acid is increased o1 
On the other hand, for most o! 


There is a steady fall in the value of k 
that 
It may be that for the heavier mole- 


down columns which suggests some othe! 
FeSO, the diffusion constant is not truly 
FeSO, 
accumulates in the system. 
the experiments with HCl, the agreement is sufficiently exact 
to suggest that the monomolecula! equation is valid. 


For heterogeneous reactions contolled by diffusion, the 


temperature coefficient is about 1.3 for each 10° rise in tem- 
perature. For homogeneous monomolecular reactions this 


coefficient is of the order of 2 or more. When using sulphuric 
acid there is a certain degree of constancy, but the value ma} 
With hydrochloric acid the value 1s 
far from constant except in temperature ranges above those 
used in practice with this acid. 


be considered as high. 


At 


In 





[O41 
. per 


e all 


etal 


the 
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Practical suggestions made by Winterbottom and Reed for 
the operation of pickling baths are as follows :— 


Acid used .. .. H,sO, HC ] 
[Initial conc. 50 grams/litre. Add 100 grams/litre. Add 
65 lb. B.O.V. to 530 lb. acid of 28 


100 gal. water. Tw. to 100 gal. 


Density 1.062 water. Density 
1.045 
Temperature 60—80° C., 30°-40° C.; aftet 


warming to _ this, 
the temp. is main- 
tained by the heat 
of the reaction 
Add free acid to retain 
conc. to 50 gm. Iree 
acid /litre, but never 
add more than 250 
Ib. B.O.V. per 100 
gal. tank volume 


Maintenance By addition of fresh 
acid keep conc, at 
50-100) gm. iree 
acid/litre, but do 
not add more than 
720 |b. acid per 100 
gal. tank volume 

Finishing Discontinue adding As for sulphuric acid 

acid when sp. gr. 1s 

1.17—1.2. Then 

maintain activity 

by raising the temp. 

If circumstances al- 

low, use the nearly 

spent tank as a pre- 


liminary rough 
pickle. Discard 


bath when worked 

down to 10 gm 

acid /litre 
Free acid: below 

10 gm./litre 
Iron as Fe: 

8o gm. /litre 

Sp. Gr.: [.2 1.24 

In another more recent investigation on this subject, pub- 
lished in /ernkontorets Annaler (1937),-Wallquist, Lindbert, 
and von Walter have also experimented upon the concentra- 
tion of the acid, temperature of the bath and composition of 
the material. 


Proper composition 
of the discarded 
solution 


Below 10 gm./litre 
120 gm./litre 


They find that in pickling carbon steel a varia. 
tion of the temperature proves to have a considerably greate! 
effect on the rate of pickling than an alteration in the con 
centration of the acid, thus confirming the earlier experiments 
of Jenkin and his colleagues. Wath the same acid concentra 
tion and the same bath temperature, the rate of pickling dur- 
ing the period of oxide dissolution is greater when pickling in 
a hydrochloric acid bath than in a sulphuric acid bath, and 
during the period of metal dissolution the rate of pickling in 
a hydrochloric acid bath is more closely dependent on the con- 
centration of the acid and the temperature of the bath than 
when pickling in a sulphuric acid bath. At low concentra- 
tions and low temperatures the rate is accordingly lower for 
the hydrochloric acid bath, becoming higher with increase in 
concentration or temperature. Owing to the greater tendency 
to oxide solution, the period of pure pickling in a hydro- 
chloric acid bath is shorter than in a sulphuric acid bath. 

The carbon content of the steel does not appear to have 
any effect worth mentioning on the rate of pickling during the 
period of oxide solution. .During the period of the solution 
of the metal, the difference in the rate of pickling with vary- 
ing carbon contents is, on the other hand, dependent upon the 
concentration of the acid and the temperature of the bath, so 
that it may be as much as 20 times greater with steel of high 
carbon content than with steel of low carbon content, The 
iron content of the pickling bath also has an influence on the 
rate of pickling. Here again a remarkable difference between 
hydrochloric and sulphuric acids is noticeable; whereas with 
increasing ferrous iron content the pickling process is ac- 
celerated in hydrochloric acid, this does not happen with 
ferrous sulphate. 

The use of inhibitors has been referred to as a method of 
protecting the metal surface against wastage, but there .is 
another and perhaps even more important reason for their use. 
If the reaction between the acid and the metal is not limited, 
nascent hydrogen formed during the reaction penetrates into 
the structure of the iron causing what is known as “ pickling- 


embrittlement.’’ Furthermore, the hydrogen can be concen- 


2 
nh 
ar 


trated in the molecular form in the neighbourhood of non- 
metallic inclusions thus setting up high pressures so that on 
the surface of the material being pickled excrescences known 
as ‘** pickling blisters ”’ the hydro- 
gen is effects during 
The absorption of hydro- 
gen by the steel during pickling may be greatly increased by 
the presence of hydrides and in particular of hydrogen sul 
phide, which must theretore be kept out of the bath as far as 
possible. A turther advantage of pickling with hydrochloric 
acid in place of sulphuric acid is that, for some apparently 
obscure reason, the absorption of hydrogen is less with hydro- 
chloric acid than with 
conditions, 


are tormed. 
evolved and may 


On heating, 
torm undesirable 


enamelling and hot-galvanising. 


sulphuric acid under the same 

The pickling of stainless steel seems to be a more com- 
plicated reaction than that of the simple solution of ferrous 
oxide. It appears to take place, according to Dr. Jenkin, by 
the electrolytic action of a short-circuited cell between scale/ 
acid/metal. The acid used for this purpose is generally a mix- 
ture of hydrochloric and nitric acids. In pickling stainless 
austenitic chrome-nickel steel in a bath of HNO,-HC], the 
l{¥NQ, concentration has a marked effect, and the HCl con- 
centration a slight effect, on the rate of pickling. The pick- 
ling rate is great influenced by the temperature of the bath. 
(he rate of pickling during the period of oxide dissolution 
amounts to only one-tenth of the corresponding rate when 
pickling carbon steel in a bath of sulphuric or hydrochloric 
acid, and during pickling there appears on the surface of the 
material a film which, with low hydrochloric acid concentra- 
tion, does not dissolve, but remains as a protection on the 
material, inhibiting a further pickling action, evidently an 
example of the well-known passivation of metals by con. 
centrated nitric acid. In the pickling process also, passiva- 
tion phenomena which arrest pickling until the equilibrium is 
disturbed occur in certain circumstances, 


The Electrolytic Method 


There is some possibility that the standard acid methods of 
pickling here described may in, time be superseded by an 
electrolytic method. This method in theory has outstanding 
advantages in that a neutral salt bath can be used by the 
pickling and no acid need be employed. 


Under appropriate 
electrical conditions the 


formation of hydrogen could be 
avoided and there would thus be no more difticulties with 
-mbrittlement, When this method was first introduced the 
system used involved working with a cathodic connection, 
but because of the deposition of hydrogen on the metal in a 
particularly active form which thereby caused embrittlement, 
this method was discarded in tavour of that of anodic con 
nection in which formed, The _ pickled 
material is made the anode, oxygen is formed on the surface 


hydrogen 1s not 


of the iron, and the metallic iron goes into the solution. In 
its theoretical aspect this process can be regarded not so much 
as a solution ot scale as a removal of the metallic surface 
upon which the scale is attacked, thus causing the scale to fall 
away. As a cathode a steel sheet is used surrounding the 
pickled material in the form ot a ring. When difficulties due 
to the shape of the material prevent the current from being 
supplied directly to the material being pickled, it can be put 
between two electrodes as an intermediate conductor, so that 
one side of the work becomes the anode and the other the 
cathode. Since the anode is descaled it is necessary either to 
reverse the current or to turn the material round in orde! 
that the cathodic area shall become the anode and all shall 
be descaled uniformly. 
in use in America; 
time required fto1 


lt is understood that this process is 
according to published information the 
pickling is about 40 minutes, and the 
consumption of current is 0.1 kW/sq. metre of scaled sheet. 

Some attempt has been made in this article to survey the 
present state of knowledge upon an important chemical opera- 
tion which is a fundamental operation in steel manufacture. 
It is only within the last decade that science has thrown any 
real light upon it and though we may not yet understand every 
detail of the art of scale removal, it is evident that there is no 
longer any room for unscientific methods 








Dr. F. Simon, F.R.:S. 
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Institute ot 





206, 1n the 4 larendo 


Oxford, by Dr. F. Simon, F.R.S. (Reader in Thermodynamics 

the University ot Oxtord lhe Significance of Low 
i ¢ Ie ture Research.”’ In the chair was the President ot 
the Institute of Metals, Lieut.-Colone] the Hon. R. M. Preston, 


UD S.0) Betore the lecture. the president pres nted the Insti 


te ot Metals Medal t Lr (Cecil H. Desch, FF se as 
ecorded in our last issue 
1) Sim began his iecture by dis ussing how it comes 


about that temperature Cab influence properties Or matter. 


nd he showed that at low temperatures phenomena con- 


i energy changes are to be expected. In pre. 


q mantun theory”’ times this Was not so and consequently the 


interest in iOoOwe!l temperatures Was mostly restricted 


wnwards. The outlook changed on the advent of 


ju m theory, which showed that the vibrational quanta 1 
condense tter ¢ rrespond to this region ot temperature. 
[he cqnsequent drop of the specific heat towards 0° K has a 
profound influence on al] properties of matter, particularly 
l UL Its connect with the Third Law of Thermo 
dvnamics Che law and its implications for theory and prob 
lems Of tecnnoiogy were then disc ussed. along with its corol 
vy. the unattainability of absolute zero 


| aborator\ : 
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Low Temperature Research 
May Lecture to the Institute of Metals 
It was then shown how every phenomenon OCCUTTing 


Any given temperature region could be used to reach the Same 


pee ion ( onsequently, the qaiscover’ry oO] magnet States 0} 


matter with very small energy difierences between them le; 
io a new method tor reaching still lower temperatures tha 
had been possible with gas liquetaction, in fact, to those 
obtained by Debve Glauque s mavneti method Lr. Simo} 


proceeded to talk upon the type of information to be ex] 


pected 
trom Investigations in this temperature region and tor the 
still lower region which might be reached by using the nuclea; 
paramagnetism. There was, he said, a tvpe of phenomeno: 


characteristic ot the lowest which 


only there He 


} 
temperatures COUIG OCCU 


Was reterring to where the zero point enerey 
is predominant, and in this connection the behaviour of liquid 


helium was mentioned. He concluded by pointing out that 


the low temperature region could be used to obtain results 
? 


of great practical interest from model experiments: it was 


possible in that wav to investigate phenomena inaccessible to 


gdirect experiments at high temperatures because the require 


ments Involved pressure Ol magnels held—were — th 


prohibitive. 
Simon's D.Phil. de 
eree, Was Carried out 1n IO21 in Nernst’s laboratory in Berlin, 


Protesso! first research work, for his 


and trom the beginning his work has been with low tempera. 
tures. The more technical aspect included the development 
Ol simpler methods of attalnine these temperatures in ordet 
to make such work possible in non-specialist laboratories : his 


—s" 


. desorption * ane , expansion methods tor reac hing liquid 
helium temperatures are now well known and are in world. 
wide wee 

In 1933 Protessor Simon left Germany and took a research 
Reader in 


In 1941 he was made a Fellow of the Royal 


position in Oxtord, where he became LThermo- 


dynamics lth 19935. 
Society. Huis lecture will be reproduced in full in the July 


issue of the /ournal of the Institute of Metals. 








Platinum-Clad Equipment’ 


An Aid in Corrosion Problems 
by LAWRENCE C. BURMAN 


considerable increase in the 


_—— last decade has seen a 
production of the platinu: 


| 


metais with a consequent 


reduc and stabilisation of the market price lhe current 
comparatively low price has n ade possible the development 
f a product which was forecast by the ready acceptance ot 


ickel-clad and stainless-clad metals by the process industries. 


Platin im-ciad equipn ent has heen developed with the fo}l- 


wing considerations in view firstly, that the initial cost 
without considering the possible salvage to be derived from 
the scrap, must not be much greater than the most costly 
“per : \> na netai-s successfully being used 11) 
cailtic { OrroOsio! proble! - secondly. that the CO! 

Si resistance must De equal! to that which might 
be expecter from the solid metal! itself. This, necessarily, 
eans pinhole-free clad surfaces, no matter how thin the 
platinut be, and calls for seams and solders of like 
resistance to attack. ‘Thirdly, the process should not necess 


tate exe eptiona!] changes in the common practice ot equipment 


gaesig ana construction 
This clad material is prepared by welding plates of 
plati d base metal in a thickness ratio that may range 
irom 1:1 to 1 :100 [he composite block is then rolled to the 
required thickness for utilisation as sheet, Or blanks may be 
cut from the stock, to be pressed and drawn into seamless 
bing he platinum may be applied to one or both su: 


* From Chem. Met. kng. 1941, 48, 3, Se 


faces of the base metal so that seamless tubing is available 


clad on the inside, outside, o1 Similarly, rod 


and wire, clad on the outside, are fabricated from plati 


tubing velded to base metal 


both surfaces. 


jum 
these elemental 
forms, all manner of chemical equipment may be constructed. 

Most successful has been the d velopment of heat-exchange 
equipment. 


Cores. From 


Heating and cooling coils, bayonet and candle 


heaters, and evaporators have been built with the. tubes and 
tube sheets Platinum thicknesses inside evaporatol tubes 


have been of the order of 0.002 and 0.003 in. On the outside 


ot bayonet heaters and coils, thicknesses have been from 


sefore installation, all clad materials can 
be thoroughly tested with acids, over considerable periods of 
time, for 

It will 
] 


agesien 


0.002 TO 0.004 1D. 


ontinuity of the platinum surface. 
readily be that 
and construction of clad heat exchangers For ex- 


ample, tubes lined with platinum which are to be set into clad 


seen new problems arise in the 


tube sheets must have suitable provision fo protecting the 
exposed base metal at the ends of the tubes. This is accom- 
plished by soldering a sleeve of thin platinum tubing to the 
inner lining, about 3 in, from the end of the tube. This sleev« 
is then spun over the end of the tube and assists in sealing 
the tube in place, with a corrosion-tree 10OInt, when the tube ts 
expanded into its seat. 


Mention has been 


made Oo! solders and il should he stated 


thal soldering is done almost e\¢ lusively with nne oold i] the 
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older is to be on the side of the unit in contact with the cor- 


sive medium. The chemical resistance of fine gold is close 


‘9 that of platinum and its melting point is conveniently lower 
‘han that of nickel or mild steel which are commonly used as 


she base metals. 


Seamless tubing for heat-exchangers, for high-temperature 


eactions (up to about goo°® C.), and so forth, are regularly 


wailable in diameters up to 24 in. and lengths up to 14 tt. 


Larger sizes require special hantiling. The joining of clad 


tubes, Which is another of the new problems, 


is accomplishea 
frequently by Van Stone joints, by which method the problem 
t gaskets 


— 
< 


is simplified. 
It is not yet practicable to roll composite sheets of such 
thicknesses that they may be used as such in the fabrication 


f pressure vessels. However, linings of platinum-clad nickel 


sheet are readily fitted to vessels of the usual shapes. For 
ge areas, sheets are joined together by torge-welding strips 

thin platinum over the seams, ‘The reverse sides of the 
eams may then be strengthened with suitable solder, In this 
manner, clad sheets with platinum thicknesses as small] as 
oo2 in., may be used in the fabrication of autoclaves and 
ther vessels. Linings are generally carried over the flanges 
vhich may be suitably grooved so that no more than a soft 


platinum wire is necessary for gasketing material. 
teed lines, 
forth, 


Arrange. 


nents for draining vessels, for for clad thermo- 


wells. lined valves and so may all be incor- 


ete! 
rated into the design. 

The simplest method of estimating cost is to calculate the 
pproximate surface area to be protected and then determine 
e weight of platinum 0.001 in. of 
thickness 


[he present official market price of platinum (May, 1941) is 


required, reckoning 


latinum approximately 1.64 0z. troy per sq. ft. 
fg per oz. tray, so that at 0.002 1n, thickness, the cost is about 
Naturally, the cosi 
f manufacturing into the desired form is added to this price. 


[29 108. per sq. ft. for the precious metal. 


redited against the initial outlay is the fact that the platinum 


completely salvable: 28 oz. of scrap platinum has a 


3: 
nominal value of about £24. Thus, the net cost of a clad 


nstallation, with 0.002 in. of platinum, is about £5 10s. 
sq. ft., The thus, is 
ighly competitive. Including labour and materials, the net 


per 
plus labour and materials. net cost, 
st of a major installation will range from /o9 to f/11 per 
qj. Tt. 
Electrodes 

rhe clad material is tending to return platinum to its 
rmer position as the principal electrode material for electro 
lemical processes. Clad copper rods, with platinum thick 
esses as small as O.O0OTS in.. have been successfully used as 
nodes in experimental alkali-chlorine cells. The advantages 
that were to be derived from the use of platinum ribbon and 
toil in such cells, 20 to 


30 years ago, may again be enjoyed 


vith a minitnum outlay tor precious metal. Clad anodes have 
their best ethciency at between three and four times the cur- 
that is, 1.0 to 


These 


rent densities employed with carbon anodes; 
surface. 
It has been effectively demon- 


effective cells have 
volts. 


strated that the savings derived from reduced space require- 


1.3 amp. per sq. in. 


perated at 3.2 to 3.5 
ments: from avoidance of the necessity for regular replace 
with the attendant labour costs, loss of 
other charges: life of 
liaphragms and simplified liquefaction of chlorine free of 
rganic chlorides, add up to more than the interest charges of 
the platinum investment. 


ment of carbon rods. 


production and and from doubled 


Clad anodes are finding wider use in electroplating pro 
insoluble anodes. 


esses as The principal use for these has 
een as supplementary anodes in the electrodeposition of 
ickel on intricate shapes. The thin, clad rods are set close 
the concave portions of complex pieces in order to improve 
Simi 


rly, these anodes have been used in special tin plating baths 


e deposits on the inne! surtaces ot the concavities. 


T 


id are successfully used in the electroforming of nickel and 


copper parts. Heavy rods ot platinum-clad copper, up to 


tin. OD are available with platinum thicknesses as small as 
9.002 In. fF 


Llectrode are obtainable at any reasonable size for 


whatever purpose desired 


Clad equipment offers the possibility of improving the pro- 
cessing of a number of the products of the chemical industry. 
No other available material of construction is suitable for 
the preparation of fused caustic in tubular evaporators with 
any degree of life expectation. This metal is unattacked by 
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Soldering is done almost exclusively with 

fine gold if the solder is to be on the side 

of the unit in contact with the corrosion 
medium 


used readily in evaporators, as suggested, or | 


1 processing 
equipment in which the medium is the fused caustic. Othe 
production methods which may be improved by the utilisation 
of this clad metal are fused zinc chloride, ammonium chloride, 
or the evaporation or concentration of practically any of the 
long list of acid or corrosive liquors which are hard on equip- 
ment, necessitating frequent closures for repairs and_ the 
replacement of parts. 

without 


which are feasible 


equipment include the 


Reactions not platinum-clad 


hydrogenation of organic compounds 


in acid media, where contamination by corrosion products 
often means poisoning of the catalyst: Also included is the 


high-temperature chlorination of some of the aliphatic com- 
pounds at 500° to 750° C. While platinum is usually attacked 
by tree chlorine at high temperatures, this attack 
occur in the aforementioned process, despite the presence of 


does not 


moisture and free chlorine. The slightly reducing atmosphere 
the small percentage of the 
aliphatic compound inhibits the corrosion of the platinum. 
Nor does the bright platinum 
catalytic effects upon the The resulting 
deposit in the tube is thin, brittle and non-adhering, and is 
readily removed, 


occasioned by coking of a 


smooth, have any adverse 


process. carbon 


There are limitations to the fabrication of this type of 
equipment, but these in general are not suthcient to impose 
magor restraints upon design. It is not possible, for example, 
Sheet of about 
0.005 in. thickness is used to cover those portions of the work 
The 


usually gold-soldered to platinum-clad shafting. 


to supply irregular shapes, such as agitators. 


that cannot be supplied in composite. thin sheet 1s 

Temperature limits are quite high and are determined by 
the base metal beneath the platinum surface. For example, 
the upper limit in the case of nickel or steel is about g50° C. 
Above that temperature, the rate of diffusion of the base metal 
into the platinum becomes so fast that before long 


g it appears 
at the surtace and the vessel is no longer resistant to chemical 
attack. 


ive service at temperatures as high as 750° C 


Platinum-clad silver tubing has been used in corros- 
with no bad 
effects, but this is considered to be the maximum permissible 
temperature. 
Soo’ € 


The limit for platinum-clad copper is about 

In general, there 1s no type of chemical equipment used in 
the industry that cannot be adapted to the process, perhaps 
with minor changes in design at points, but yielding a finished 
piece that is no less efhcirent trom the engineering view point 
and stall is thoroughly resistant to attack by corrosive media 
which platinum itself will resist. 
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Filters for Electrolytes* 
Constructional Simplicity Essential 
l is sound chemical engineering practice in most filtration 
Rcshions to aesicen Ior a large area of filter medium in 
order that the filter mav be worked for long periods without 
hutting down to remove the cake or sludge. Filter presses 
fulfil this requirement. But in dealing with electrolytes the 
conditions are entirely different. The proportion of solids 
is so small that even a small surface area of filter medium 


will retain the sludge without building up excessive pressure 
fora longe r period 


tion by si 


if the risk of contamina- 
\ vacuum operated rotary 
iple, but this type does not lend 


than is desirable 


iution 1S to be avolas ¢ 
filter works on the right pru 


itself to use with corrosive liquors or where the proportion 
of solids is low. The objects to be aimed at are an 
yptically clear filtrate and facility for frequent removal of 
sludge with nunimum loss of liquor. As is the case with 
every item of plant that has to work with corrosive liquors 
extreme simplicity of construction is preferable to niceties of 
mechanical desig A candle tvpe of filter has been found 
satisfactory 1 onjunction with a simple filter pot and a 


of filter aid. 
upon the 


circulation svstem that allows the introduction 


(jf pe nd 
Verv fine grades are 


The choice of candle must liquor, but 


the rrade should not he VeETy mine too 
that is too smooth to hold 
form of candle can be a plain cvlinder 


Such 


tracgile and usually have a surface 

the filter-aid The 
7 
i 


open at both ends and outside diameter 


candles are cheap and obtainable in and 
The candles can be n filter plate 
by a drilled rod or other suitable corrosion- 
resistant alloy which passes through the plate and the candle 


und is threaded 


many materials 


vrades iounted below the 


of stainless stes 


washers and 
each candle 
the 
be made by 
If wing nuts are used at the 
fixing can be done without tools and the risk 
and cracking a candle is avoided. This 
type of constiuction ensfires that the candles are held in com- 
pression so that considerable back pressure can be used for 
washing, and also supports the lower ends of the candles and 


externally at both ends to take 
ioints between 


plate at the top 


washer at the bottom can 


ie material The 
underside of the 
metal 
rubbe: 


nuts of the san 
and the 


77 , 
candle and the 


and between 


soft moulded washers. 
bottom and th 
of over tightening 


> a < cere’ 
Iractures aque 


The filter pot should be as small as possible and the candles 
close together to reduce the free liquor space, but the inlet, 
which should be at the bottom. baffled or so 
arrangcad that the turbulence of the incoming liquor does not 
| filter-aid and sludge accumulated on the 


to vibration. 


. ae 
avyWUitis 


sh ould he 


disturb this lave! ( f 


candles For the same reason the plant should be sub 
stantially mounted to avoid vibration 
Filter -Aid 

A suitable grade of diatomaceous earth or other filter-aid 


vill enable AT yptically clear filtrate to be obtained 
simple and robust filter plant. The solids found in 


crawn trom 


with 
solutions 
a proportion of 
form a non-porous 
filter-aid. These 


are exceedingly difficult to remove 


electrodepositior vats 
that 
cake 


fine 


contall 
compressible slimes 


sludge 


build up to 
unless the s kept open by 
slimes are verv ana 
if they are allowed to be carried by the liquor into the pores 
of a filter candle. The particles of filter-aid are compara- 
tively large, and the cake of filter-aid and dirt wil] drop off 
the the candle when moderate back pressure 1s 
applied. If pinholing of the candle occurs the filter-aid will 
prevent unfiltered liquor passing through the pinholes. In 
fact, the material of the candle should be regarded as a sup- 
nort for the filter-aid whici: its itself the filter medium. The 
of filter-aid depends upon the quantity of 
slimes, but no advantage is to be obtained by using more than 
the minimum to secure satisfactory results 
the surface of the 
clean water are ar 


c + . 
Surirace¢ OO] 


quantity used 
Facilities for 
with filter-aid dis- 


unnecessary complication. 


precoating candles 


tributed in 
*From a paper bv A I Wynne-W ilhams, M.C : M I.Chem E., on 


“Filtration of Electrolytes Electro-deposition (J. Electrodepos 
Tech. S., 1940, 16, 23-33) 
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Cadmium Determination 
New Quantitative Method 


N response to the need for a rapid and accurate analytical 
method for in the non-fe 
rous metallurgical industries, such a method has been evolved 
by T. L. Thompson of the Pigment Co., 
Collinsville. Illinois Eng. Chem., Analyt. Ed., 1941, 
73, 3, 164). Owing to the consanguinity of zinc and cadmium 
the separation of the two has always proved a difficulty, and 


the determination of cadmium 
Chemical and 
(lund. 


the standard methods of repeated precipitations with hvdro 


gen sulphide, or by electrolysis, have been 


Tac tory. 


found unsati: 
Recent organic-metallurgical developments, however, have 
revealed several substances that precipitate cadmium quan 
titatively with no effect on zinc. Most of these 
expensive, but in 1937 Korenman suggested the precipita- 
tion of cadmium from a cadmium-zinc solution by a mixture 
of brucine and potassium bromide, its subsequent filtration, 
washing, drying, Despite several objection- 
able : this method gave the advantages of complete 
ness of separation and cheapness and cleanliness of the 
chemical. 


are very 


and weighing. 
features, 


Subsequent experiments have shown that if the 
cadmium is precipitated from the cadmium-zinc solution with 
a mixture of brucine sulphate and potassium iodide, and then 
washed by special means, the precipitate can be dissolved 
and the cadmium determined by titrating the iodine present. 
giving accurate and rapid results is carefully carried out. 
The method adopted is as follows :—A solution containing 
cadmium-zinc salts, and freed from lead, copper, 
is reduced to a volume of 50 c.c. 


and iron, 
The sample is so taken as 
to give 20 to 50 mg. of cadmium in the solution. It may be 
necessary to take aliquot portions of the original solution to 
get this correct cadmium content. For every mg. of cadmium 
believed present, 1.5 c.c. of a 1 per cent, brucine sulphate solu- 
tion are added, followed immediately by 1.5 c.c. of a 10 per 
cent. potassium iodide solution. The solution is well stirred 
and allowed to stand for 10 minutes, then filtered rapidly 
through a Biichner funnel using suction. The precipitate is first 
washed with a 50-50 mixture of the brucine and iodide solu- 
tions, then with an organic solvent such as a 1 to 4 mixture 
of ethanol and toluene until free from potassium iodide. It is 
then dissolved by heating in water and the iodine content of 
the organic iodide is determined in any convenient manner 
The cadmium content of the sample may be determined by 
comparison with the iodine value of standards previously 
determined. 

By this method, usual interfering elements, such as iron, 
copper, lead, and antimony, are normally removed during 
analysis and will cause no extra work. Precipitation should 
be carried out in a neutral or slightly acid solution. No free 
nitric acid or other strong oxidising agent should be present, 
as it would liberate free iodine from the iodide as well as 
destroy the brucine. Free ammonium hydroxide should not 
be present, though ammonium salts do not interfere. 








Tin Substitute in Germany 
Cadmium-Lead Solder Produced 


KARCH for tin-free solders in Germany has led to the 

development of a cadmium-lead solder (about 6 to 8 per 
cent. cadmium) with from o to o.5 per cent. tin, and with 
small additions of zinc, copper, phosphorus, or arsenic to con- 
trol melting point and other properties, The new solder has 
been tested in smal] metal parts for electrical apparatus, and 
in large sheet metal soldering jobs. It has been used on iron, 
copper, brass, zinc, lead and silver. The solder melts at about 
258° C. Its breaking strength in numerous tests ranged from 
160 to 325 kg., with the break sometimes at the soldered joint 
and sometimes elsewhere in the test piece. Following experi. 
mental tests the new solder is reported to have given service 
in the manufacture of electrical equipment. (Metall u. Erez, 
1940, 37, 477). 
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General News 


\\ amount oF £35,000. from High Speed Steel Alloys Co.. 
largest individual investment during War 
Widnes. 


Toe MINISTRY OF 


lid... was the 


Weal MS Week at 


K'oop announces that there will be no 


hange in the existing prices of Oils and Fats allocated to 
rimary wholesalers and large trade users for the four weeks 
nding June 28, 1941. 


THE LIST OF NEW MEMBERS of the Manchester Chamber of 
omimeree, elected at the board meeting on May 12, includes 
Mr. Norman F. Smith, merchant and manufacturer of colours 
nd hemieals. 


Tae Minister oF Home Security appeals to owners or 
ecuplers of all premises to notify the chief officer of the local 
fre brigade if they have reserves of water of 5000 gallons capa- 
itv or over, which would be of service for fire fighting, and 
have not been surveyed and noted by the fire brigades. 


IN THE REPRINT of ‘‘ War Gases: Their Nature, Effects and 
First-Aid Treatment,’’ issued by the Ministry of Home 
Security, a special feature is the inclusion for the first time of 
4 summary of appropriate first-aid treatment of gas 
Copies can be obtained from booksellers or H.M. Stationery 


Cases, 


Ofice, York House, Kingsway, W.C.2, price 3d. per copy, post 
‘ree, 
a 
Foreign News 
The AUSTRALIAN MINISTER OF SUEPLY AND Mownitrions has 


rdered the placing of 200,000 44-gallon drums of petrol at safe 
nland strategic points in order to form a reserve for defence. 


NICKEL-PLATING, except for surgical instruments, is reported 
to have been prohibited in Italy for the duration of the war, by 
oval edict. 

THE BIGGEST POWDER FACTORY, at Charleston, 
Indiana, has begun operations 28 days ahead of schedule; it 
has taken less than eight months to build. E. I. du Pont de 
Nemours are the owners. 


WORLD'S 


THe CHILEAN NirrRATeE SALES CORPORATION annual review 
tates that world sales of Chilean nitrate of soda for the vear 
ended June 30, 1940, reached 1,984,833 tons, the highest figure 
f recent years. 

LARGE PURCHASES OF SILVER have been made during the 
ist month by continental buyers in Portugal, according to 
from Lisbon. It is considered likely that these pur- 
hases are being made with a view to employing the silver 
nitrate for explosives manufacture. 


ren rt c 


A NEW PLANT for the production of sulphamic acid was 
pened by E. IT. du Pont de Nemours and Co. at Elizabeth, 
N.J., on May 15. Production until now, since the discovery 
three years ago of an economic method of manufacture, has 
heen on a semi-commercial stage at Cleveland, Ohio, but grow- 
ng demand for the sulphamate type of fire retardants necessi- 
tated the present plant. 

STEEL OUTPUT OF THE UNITED States is now at the highest 
weekly ever recorded, and will soon exceed theoretical 
pacity, savs a Reuter message from New York. The Trea- 
sury has opened 1,000,000 ton Lease-Lend bids, and has con- 
tracted for 75,000 tons of scrap for May-June shipment to 
Britain. with an additional 280,000 tons contemplated for the 
second half of the year. 

Dr. BE. H. Boomer, of the University of Alberta chemistry 
lepartment., announces that he has discovered through labora- 
tory experiments that the high average of 150 gallons of petrol 
an be extracted by hydrogenation from a ton of Alberta coal. 
Dr. Boomer began experiments in 1928 under the auspices of 
the Alberta and National Research Councils, and he states 
that similar experiments are being carried on at the National 
Research Council laboratories in Ottawa. 

ENGINEERS OF THE United States Bureau of Mines working 
jorntly with geoplogists of the Geological Survey have diseovered 
n central Idaho a high-grade deposit of tungsten ore and the 
presence of a large reserve of antimony ore. Both of these 
materials, America being dependent largely upon 
foreien sources for adequate supplies. The extent of the dis- 
eoveries has not vet been announced. Samples of the tungsten 
ore (scheelite) have assayed over 5 per cent. tungsten trioxide 
(W,). 


rate 


ire strategic 





From Week to Week 


TAX EXEMPTION for five years has been granted to a new 
company formed in Mexico tor the manufacture of chemicals, 
including magnesium carbonate, magnesium oxide, magnesium 
hydroxide, magnesium chloride, and calcium chloride precipi- 
tate. Production must start within 365 days of the date of the 


decree, March s , 1941. ° 


EXPORTS OF CASEIN from Argentina in 1940 amounted to 
19,960 metric tons. of which 9883 tons went to the United 
States, compared with 7953 in 1939 and 131 in 1938, and 


1770 tons to the United Kingdom, ecempared with 3173 in 1939 
and 3094 in 1938. There were no exports to Germany in 1940, 
compared with 3550 tons in 1939 and 2769 in 1938. Argentine 
casein production in 1940 was estimated at 20,950 metric tons, 
compared with 17,848 tous in 1939 and 16,702 in 1938. Stocks 
on hand at the end of the year were estimated at 10,750 tons. 

CONSTRUCTION OF A PLANT for the production of ammonium 
sulphate, the principal fertiliser used in the local sugar indus- 
try, is planned in fhe Dutch East Indies. The factory, it is 
reported, will be built at Tjepoe, East Java, and will have a 
provisional annual production capacity of 45,000 metric tons. 
The principal raw material used will be petroleum gases, the 
process used being similar to that employed at Pittsburg, Cali- 
fornia. The factory will be operated under the management of 
the Bataafsche Petroleum Mij., a subsidiary of the Royal Dutch 
Shell Corporation. Local stocks of ammonium sulphate are said 
to be sufficient for next year’s demands. 

Net perorits of the Aluminiura-Industrie A.G., of Chippis 
(formerly of Neuhausei:), Switzerland, for 1940 amounted to 
21,195,989 frances, compared with 11,532,275 franes in 1939. 
An unchanged dividend of 125 franes per share, less tax, has 
been distributed. The annual report states that the company’s 
works were fully employed throughout the year, and that it 
had been possible to sell the products produced. Production 
costs had risen during the vear all along the line, and the com- 
pany had been forced to increase its sales prices during the 
summer. A considerable portion of production had been sold 
in the form of semi-manvufactured alloys. 


CHeMISts OF THE U.S. DEPARTMENT OF AGRICULTURE have 
elaborated a semi-continuous process for the manufacture of 
calcium gluconate by the fermentation of glucose by means of 
moulds. The process involves the use of the rotating-drum 
method introduced in 1935, of an improved mould, Aspergillus 
niger (strain 3), and of the addition of borax or boric acid to 
the fermenting liquor. The introduction of borax keeps the 
calcium gluconate formed in solution, and thus prevents its 
inhibiting effect upon the action of the mould. Later, the 
ealeiuin gluconete may be separated from the solution free of 
boron. 








Forthcoming Events 

THe Chemica ENGINEERING Group of the Society of 
Chemical Industry and the Institution of Chemical Engineers 
are holding a joint meeting on June 10 at 2.30 p.m. in the 
rooms of the Chemical Society, Burlington House, Piccadilly, 
W.1, when a paper entitled ‘‘The Human Factor in Chemical 
Engineering Processes’’ will be presented by Dr. G. H. Miles. 
The lecturer has had extensive experience of the subject while 
with the National Institute of Industrial Psychology. 


AT THE FORTHCOMING MEETING of the British Ceramic Society 
(Pottery Section), which will be held at the North Staffordshire 
Technical College, Stoke-on-Trent, on June 11, the following 
papers will be presented : *‘ Improvements in Pottery Working 
Conditions,’’ by Mr. T. Dymock (10.15 a.m.); and ‘* Some 
Structures of Unfired Pottery Bodies Revealed by a New Tech- 
nique,’ by Dr. W. O. Williamson (11.15 a.m.). For the after. 
noon a visit to the new works of Josiah Wedgwood and Sons, 
Ltd.. at Barlaston, has been arranged. 


Tne 78TH ANNUAL MEETING of The Institution of Gas En- 
cineers will be held at the Institution of Mechanical Engineers, 
London, S.W.1, on June 11, beginning at 10 
a.m. Following the presentation of medals, the presidential 
address will be delivered by Mr. George Dixon, engineer and 
manager of Nottingham Gas Department, and later a symposium 
of short papers on ‘‘The Gas Industry: 1941 and After,’’ will 
he presented and discussed. The President’s luncheon will be 
at the Savoy Hotel at 12.45 p.m. 


Storey *’s Gate. 
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